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Introduction 


During  the  calendar  year  of  195U,  the  extramural  activities  of 
the  National  Institute  of  Neurological  Diseases  and  Blindness  continued 
to  expand  as  shown  later  in  this  report.  Because  of  the  increased 
funds  provided  in  the  appropriation  for  fiscal  1955j  it  has  been  possible 
to  come  somewhat  nearer  to  meeting  the  needs  in  research  and  training  in 
the  fields  of  neurological  and  sensory  disorders.  The  restoration  of 
Predoctoral  Fellowships  to  the  National  Institutes  of  Health  has  made 
possible  once  more  the  practice  of  "building  from  the  bottom"  which  is 
essential  in  order  to  maintain  a  continuous  production  of  research 
workers.  Increased  funds  for  training  grants  have  provided  more  needed 
support  of  trainees  of  the  National  Institute  of  Neurological  Diseases 
and  Blindness.  In  spite  of  this  increase,  the  support  of  the  graduate 
traineeship  program  is  still  quite  inadequate  to  award  the  majority  of 
approved  applications  from  medical  schools  and  universities.  In  this 
connection,  even  though  funds  of  the  National  Institute  of  Neurological 
Diseases  and  Blindness  are  not  involved,  it  should  be  noted  that  the 
program  of  traineeships  in  Rehabilitation  supported  by  training  grant 
awards  from  the  National  Heart  Institute,  but  administered  for  the  past 
three  years  by  the  National  Institute  of  Neurological  Diseases  and 
Blindness,  will  pass  to  the  Office  of  Vocational  Rehabilitation  with 
the  close  of  fiscal  1955. 


Program  as  a  Whole 

The  increasing  support  by  means  of  research  and  training  grants, 
fellowships,  and  traineeships  in  the  fields  of  interest  of  the  National 
Institute  of  Neurological  Diseases  and  Blindness  is  shown  in  Table  I, 


-  2  - 

Table  I 

NATIONAL  INSTITUTE  OF  NEIJHOLOGICAL  DISEASES  AND  BLINDNESS 

Number  of  Projects  or  Individuals  Supported  and  Amounts  of 
Appropriations  under  E:rtramural  Programs 
by  Type  of  Program  for  Each  Fiscal  Year 


Type  of 
Program 

Fiscal  Years 

1952        ! 

1953-""       1 

195U       i 

1955 

No. 

Amount 

No. 

Amount 

No. 

Amount 

No.l/ 

Amount 

Research 
Grants 

119 

1,015,000 

126 

1,326,000 

28I4 

2,700,000 

296 

3,900,000 

Training 
Grants 

0 

0 

6 

58,500 

23 

Uoo,ooo 

33 

900,000 

JFellowships 

15 

51,^00 

U3 

150,000 

32 

150,000 

20 

150,000 

Training 
Stipends 

11 

36,000 

13 

51,500 

32 

10i|,000 

23 

lOl, 000 

Program 
Operation 

2 

20,530 

2 

22,000 

6 

U8,000 

6 

58,100 

""'Available  for  obligations  after  comparative  transfers 
1/  To  date,  January  1,  1955 


From  January  1,  19514.  through  December  31,  195U,  3^9  research  grants 
nave  been  supported,  the  total  funds  involved  being  $3,5i|0,8i4.0.  This  sum 
comes  partly  from  fiscal  195U  and  partly  from  fiscal  1955.  One  hundred 
and  twelve  institutions  (medical  schools,  universities,  colleges,  hospitals, 
research  foundations,  etc.)  have  received  this  support  at  an  average  level 
of  $10,1146.  In  addition,  66  requests  for  funds  were  received  which  the 
review  committees  did  not  feel  warranted  approval  in  competition  with  those 
projects  recommended  for  support.  Thus,  the  approval  rate  for  this  year 
averaged  slightly  over  80^. 

Table  II  shows  the  total  number  of  grants  and  the  sum  involved  by 
Disease  Categories  for  fiscal  195U  and  fiscal  1955,  to  date.   (The  apparent 
discrepancy  between  the  total  figures  shown  here  and  in  the  summary  given 
above  is  due  to  the  showing  of  calendar  year  in  the  first  instance  and  of 
fiscal  years  in  the  second, ) 


Table  II 
RESEARCH  GRilNT  SUPPORT  BY  CATEGORY  OF  DISEASE  OR   DISORDER 


195U  No.  1955-/ 


No. 

Disease  Category  Grants Amount   Grants Amount 

rjEUROLOGIC  DISORDERS 

A.  Cerebral  Palsy 

1.  Cerebral  Palsies  of  Infancy 

&  Childhood  23     $191,903     32     $293,828 

2.  Parkinsonism  &  Extraoyramidal 

Disease  5  8Ii,717  6  62,297 

3.  Cerebrovascular  Disease                               18              17U,123           21              178,881 
k-    Cerebellar  Disease  1  3,2[t3  „__, 

H7  Iii53,986  ^  $535,006 

B.  Epilepsy  &  Paroxysmal  Disorders        27      282,liii5     3k  536,285 

C.  Multiple  Sclerosis  &  Derayelinating 

Diseases 

1.  Multiple  Sclerosis  3     $  2U,712      h  j.  36,5o5 

2 .  Amyotrophic  Lateral  Sclerosis 

3.  Subacute  Combined  Degeneration 


ll.  other  Demyelinating  Diseases 

13 

216,65^ 

lli 

197,555 

15 

$2kl,36b 

IH 

|23U,060 

D.  Muscular  Dystrophy  &  Neuromuscular 

Disorders 

1»  Muscular  Atrophies  &  Dystrophies 

7 

$  66,27U 

8 

$  75,188 

2.  Myasthenia  Gravis  &  The  Myotonias 

1 

8,73U 

3.  Collagenous  Disorders  Affecting 

the  Nervous  System 

h.   The  Neuropathies 

16 

171,223 

18 

lii.7,699 

23 

$237,1+97 

27 

$231,621 

E.  Injuries  to  the  Nervous  System 

1.  Traumatic 

17 

|lUi,969 

2U 

$160,017 

2.  Radiation 

7 

155, 89U 

5 

60,162 

3.  Toxic 

h.   Other 

3 

13,Uo6 

5 

28,663 

27 

$31ii,269 

m 

$2i|8,8U2 

F.  Infectious  Diseases  of  Nervous  System 

1.  Poliomyelitis 

2 

1  8,356 

1 

V  2,057 

2 .  Encephalitis 

1 

9,3hl 

3 .  Enc  ephalomy e lit  i  s 

1 

2[i,663 

1 

19,669 

U.  Meningitis 

5.  Neuritis  (General) 

3 

1 

n 

14,522 

$   33,019 

$  35,589 

G.  General  Metabolic  &  Deficiency  States 

3U 

$368,829 

U3 

$392,825 

H.  Other  Disorders  of  Nervous  System 

lo  Vascular  Disease  (exclusive  of 

cerebrovascular ) 

10 

$102,936 

8 

$  7ii.,li08 

2.  Memory,  Learning,  &  Behavior 

1 

9,158 

k 

60,382 

3.  Research  of  Public  Health 

Significance 

1 

....  '^iP9P. 

.  .1 
T3 

9,215 

1117, 09U 

■$iiil,oo5 

TOTALS 

7^  T^v,,-,^^,^  T   ini^i::' 

189 

$2,oU8,5o5 

232 

$2,358,233 

Oisease  Category 
ll.  St^NSORY  DISORDERS 

A.  Ophthalmic  Disorders 

1.  Congenital  Malformation 

2.  Injuries 

a.  Traumatic 

b.  Toxic 

3.  Infectious,  Inflammatory, etc, 

a.  Keratitis 

b.  Nematode 

c.  Uveitis 

d.  General 

U.  Metabolic  Sc   Degenerative 

a.  Cataract 

b .  Glaucoma 

c .  lietinopathy 

d.  Retrolental  Fibroplasia 

e.  Retinal  Detachment 

f.  Corneal  Opacities 

g.  Senile  Blindness 
h.  General  Studies 

5.  Neuromuscular  Eye  Disorders 
a.  Strabismus 

6.  Other  Ophthalmic  Disorders 
a.  Hysterical  AjTiblyopia 

7 .  Research  of  Public  Health 


U  - 

Jo, 
Grant £ 


195Ii 
jUTiount 


:,o . 
Grants 


11 


52,i 


3,381 
6,316 


19553 
Amount 


V 


13    $  59,103 


2 

10,920 

3 

.,^  20,3U1 

1 

11,736 

1 

12,lU0 

3 

i  22,656 

11 

^^  32,U81 

1 

)  18,727 

1 

4  8,788 

1 

9,000 

k 

35,071 

5 

U8,273 

1 

iU,ooo 

2 

20,U80 

Z 

^^7,859 

9 

j  96,280 

7 

:?  53,095 

6 

;?  ii6,U71 

9 

109,26^ 

11 

127,156 

h 

38,898 

9 

^  lUi,503 

16 

6l,U90 

10 

83,061 

5 

U8,69U 

h 

hh,766 

2 

17,261 

1 

15,719 

2 

22,28Ii 

2 

2l|,000 

? 

20,061 

6 

57,106 

H7 

^?371,0U7 

Il9 

$539,782 

9,062 


Significance 

1 

71 

11,382 
>^25.,^25 

77 

7735,708 

B.   Otologic  Disorders 

1.  Auditory  Impairment 

2.  Validation  of  Hearing  Tests 

3.  Vertigo   (Labyrintliine  Disease) 

8 

1 

1 

10 

J  78,353 
7,668 
a,3l6 

..i  9U,337 

11 
2 
3 

11 

3132,900 
15,660 
25,697 

.17^,257 

TOTALS 

31 

,619,862 

93 

^5909,965 

r,^UEOSENSORY  DISORDEKS 

A.  Pain 

B.  Olfaction 

C.  Tactile 

D.  General  Studies 

9 
2 
1 
3 

.>  89,05U 

18,000 

9,029 

25,772 

10 

k 
1 

:?  93,658 

28,733 

8,996 

ii2,621 

TOTALS 

15 
285 

.,.1U1,855 

19 

3UU 

„>17U,008 

GRAI\lD  TOTALS 

:,?2,8lO,222 

4;;3,UU2,206 

l/  To  January  1,  1955 
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A  study  of  all  of  the  research  grants  awarded  by  the  National 
Institute  of  Neurological  Diseases  and  Blindness  has  been  undertaken 
in  order  to  discover  trends  in  the  areas  and  techniques  of  research  in 
neurological  and  sensorj'"  disorders.  In  addition,  this  study  will  reveal 
which  fundamental  disciplines  of  science  are  contributing  the  most  to  an 
understanding  of  these  disorders. 

During  the  past  year  several  major  advances  in  research  have  been 
made.  First,  the  cooperative  grant  program  to  study  Retrolental  Fibro- 
plasia has  yielded  sufficient  data  to  enable  definite  conclusions  to  be 
drawn.  It  has  become  evident  that  there  is  a  significant  relationship 
between  the  concentration  of  oxygen  administered,  together  with  the 
duration  of  its  administration,  and  this  disease.  Still  to  be  determined 
is  under  what  clinical  circumstances  should  oxygen  be  used  and  at  what 
levels  and  for  what  durations. 

Still  another  achievement  has  been  made  in  the  evaluation  and 
prevention  of  kernicterus,  a  form  of  cerebral  palsy  which  results  from 
blood  incompatibilities  involving  the  Rh  factor.  An  Institute  grantee 
has  devised  a  method  for  more  precisely  determining  the  concentration 
of  bile  pigment  which  can  be  tolerated  in  the  blood  before  sufficient 
brain  damage  occurs.  The  development  of  these  new  precision  methods 
provide  a  means  whereby  physicians  now  can  prevent  kernicterus  in  the 
majority  of  instances  by  administering  multiple  exchange  blood  trans- 
fusions. These  discoveries  have  led  to  additional  promising  projects 
designed  to  reveal  the  fundamental  cause  of  kernicterus. 

The  discovery  that  asparagine  has  apparent  beneficial  effect  in 
the  treatment  of  certain  types  of  epilepsy  has  resulted  in  another  con- 
trolled cooperative  study  being  undertaken  to  discover  the  efficacy  of 
this  material.  In  this  instance  there  is  careful  integration  of  five 
selected  extramural  research  projects  with  the  intramural  program  of 
the  Institute.  It  is  anticipated  that  significant  findings  will  be 
obtained  in  approximately  one  year. 


Graduate  Training  Grants 


It  is  only  within  the  past  calendar  year  that  the  graduate  training 
grants  program  has  become  activated  on  a  realistic  fiscal  basis.   Created 
to  help  relieve  the  acute  shortage  of  qualified  teachers  and  clinical 
research  scientists  in  neurological  and  ophthalmic  disorders,  the  program 
is  now  rapidly  gaining  momentum.  A  small  number  of  specialists  have  been 
trained  and  have  gone  forth  to  join  other  groups  to  set  up  new  training 
centers.  By  another  year  some  30  additional  specialists  should  become 
available.  During  the  current  year,  I4O  programs  in  y^   training  institu- 
tions have  been  under  wayj  grants  to  them  totaling  |7iiO,5l2. 
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The  Training  Grants  Coirraittee  is  developing  plans  to  evaluate  the 
quality  of  training  and  productivity  of  the  training  programs  now  receiving 
support.  The  committee  feels  deeply  its  responsibility  to  raise  the 
quality  of  training  and  to  increase  the  number  of  trained  specialists  in 
this  field.  The  needs  continue  to  be  greater  than  the  funds  available 
for  this  purpose.  At  the  end  of  this  calendar  year^  20  requests  for  funds, 
totaling  $h33,^79}   are  awaiting  action  of  the  Training  Committees,  while 
only  $370,000  is  still  available  to  support  these  applications. 

It  is  essential  to  extend  the  support  of  training  into  the  medical 
sciences  related  to  neurological  and  sensory  disorders  in  order  to  increase 
the  fundamental  knowledge  which  can  be  utilized  in  the  solution  of  clinical 
problems  in  these  fields.  The  training  of  additional  scientists  in  the 
fields  of  biochemistry,  physiology,  pharmacology,  and  similar  areas  would 
provide  scientists  for  departments  of  neurology  and  ophthalmology  who  could 
give  the  student  and  graduate  trainee  the  necessary  breadth  of  scientific 
knowledge  to  make  him  a  more  successful  clinical  worker,  ophthalmologist 
or  laboratory  research  specialist. 

In  addition,  it  is  proposed  to  undert?.ke  several  training  grants  in 
the  area  of  teaching  of  science.  New  educational  techniques  and  methods 
of  teaching  ha\'e  been  developed,  and  should  be  applied  in  the  fields  of 
neurology  and  ophthalmology. 


Research  Fellowshi-os 


The  event  of  most  significance  to  the  fellowship  program  this  year 
was   the  restoration  of  the  predoctoral  awards  made  possible  by  a  decision 
of  Congress  early  last  year  and  put  into  operation  on  July  1,  195U.  It  is 
becoming  increasingly  imperative  to  arouse  the  interest  of  the  student  in 
the  very  first  few  years  after  graduation  in  order  to  recruit  the  manpower 
for  work  in  this  field  in  competition  with  the  physical  sciences,  pure  and 
applied  chemistry,  engineering  and  other  fields. 

A  consideration  of  Table  III  will  emphasize  this  point. 
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Table  III 


NATIONAL  INSTITUTE  OF  NEUROLOGICAL  nSEASES  AND  BLINDNESS 

Number  of  Research  Fellowships  and  Amount  of  Funds  Awarded 

by  Fellowship  Level  and  Fiscal  Year 


Level 

1952 

1953 

195U 

1955""- 

Number 
Awards 

Amount 
Awarded 

Number 
Awards 

Amount 
Awarded 

Number 
Awards 

Amount 
Awarded 

Nijmber 
At-mrds 

Amount 
Awarded 

Pre- 
doctoral 

5 

11,912 

19 

U6,285 

None 

Funds  noi 
provided 

7 

17,165 

Post- 
doctoral 

9 

32,758 

23 

95,605 

27 

11U,197 

13 

52,6oU 

Special 

1 

3,375 

1 

6,6oo 

5 

3^^,^^^ 

0 

1 

0 

1  Totals 

15 

W,0ii5 

i        U3 

lli8,U90 

32 

1U9,7U7 

20 

69,769      j 

■"'-"To  January  1,  1955 


It  is  evident  that  this  program  has  not  recovered  from  the  effects 
of  eliminating  the  predoctoral  funds  during  fiscal  195U.  There  are  signs 
now,  however,  that  the  request  rate  is  increasing  as  those  still  in  research 
training  make  plans  for  the  next  academic  year.  T^renty-nine  requests  are 
presently  at  hand  awaiting  review.  These  new  requests,  together  with  those 
anticipated  before  the  next  year  begins,  and  certain  commitments  already 
made  will  bring  the  number  of  fellowship  applications  approved  above  the 
1953  level.  Unfortunately,  once  again  there  will  be  a  number  of  approved 
fellowships  which  cannot  be  awarded  because  of  an  insufficiency  of  funds 
appropriated  for  this  purpose. 


Clinical  Traineeships 


As  a  complement  to  the  training  grant  program  previously  considered 
in  this  report,  the  Clinical  Traineeship  program  aims  to  increase  the  number 
and  quality  of  academic  neurologists,  ophthalmologists  and  a.llied  medical 


personnel  in  the  fields  related  specifically  to  the  neurological  and  sensory- 
diseases.  To  accomplish  this^  clinical  traineeships  are  paid  directly  to  a 
successful  applicant  to  allow  him  to  seek  training  wherever  he  has  made  the 
appropriate  arrangements  to  fit  his  particular  case. 

The  award  and  financial  history  of  this  program  is  shown  in  the 
following  table. 


Table  IV 

NATIONAL  INSTITUTE  OF  JJEUROLOGIGAL  DISEASES  AND  BLII-fflNESS 

N-umber  of  Clinical  Traineeships  Approved  and  Disapproved 

and  Amounts  of  Approved  Funds  Involved 

by  Traineeship  Field  and  Fiscal  Year 


F-ifiTd 

1952 

1953 

195U 

1955" 

No. 

Amount 

No. 

Amount 

No. 

Amount 

No. 

Amount 

T3 

Is 

Neurology 

Ophthalmology 

Rehabilitation 

h 
0 
7 

13,800 

0 
17,322 

5 
0 
8 

12,2]^ 

0 
22,1^25 

21 
2 
9 

68,885 

7,200 

2L,900 

12 
8 
3 

39,  U6 

27,60C 

9,t;0C 

Totals 

11 

31,122 

13 

3^,669 

32 

100,985 

23 

76,Ul6 

Neurology 

Ophthalmology 

Rehabilitation 

0 
0 
8 

0 

0 

19,000 

0 

0 

17 

0 

0 

li3,U00 

7 

0 
2 

23,ii00 
0 
5,200 

III 
5 
5 

i;7,UO0 
16,800 
12,200 

Totals 

8 

19,000 

17 

U3,i400 

9 

28,600 

2U 

76,U00 

Disapproved 

Neurology 

Ophthalmology 

Rehabilitation 

0 

0 

1 

0 
0 
0 

0 
0 

1 

0 
0 
0 

0 
0 
2 

0 
0 
0 

1 

0 
0 

0 
0 
0 

Totals 

1 

0 

1 

0 

2 

0 

]_ 

0 

^'To  January  1,   1955 


Reference  to  Table  IV  shows  conclusively  that  the  traineeship  portion 
of  the  Intramural  Program  is  the  least  adequately  supported.  In  each  of  the 
three  major  divisions,  i.e. 5  neurology,  ophthalmologyj  and  rehabilitation^ 
it  has  not  been  possible  to  award  traineeships  to  more  than  one-half  of  the 
scientifically  approved  applications.  It  is  essential  to  the  success  of 
this  program  that  additional  funds  be  provided  for  traineeships. 


Program  Operation 

In  this  fourth  year  of  operation  of  the  Extramural  Program  of  the 
National  Institute  of  Neurological  Diseases  and  Blindness,  during  which  the 
funds  for  grants  have  increased  four -fold,  the  operating  costs  have  increased 
less  than  three-fold  as  compared  with  the  first  year  of  operation. 


NATIONAL  INSTITUTE  OF  NEUROLOGICAL  DISEASES  &  BLINDNICSS 
PROGRAM  ANALYSIS 

The  National  Institute  of  Neurological  Diseases  &  Blindness 
has  a  very  broad  objective ^  namely^  the  development  of  means  for 
the  prevention,  diagnosis,  and  treatment  of  neurological  and  sensory 
disorders  which  include  some  200  disease  entities  and  which  affect 
approximately  20  million  persons  in  the  United  States  today. 

The  major  e-.-fort  is  directed  toward  those  chronic  diseases 
and  conditions  wliich  are  severely  disabling  to  the  largest  number 
of  people  over  long  periods  of  time.  Among  the  more  important  of 
these  are  cerebral  palsy,  epilepsy,  multiple  sclerosis,  muscular 
dystrophy,  cerebral  vascular  disease,  the  blinding  diseases,  and 
diseases  affecting  the  other  special  senses «   In  most  of  these 
diseases  the  manifestations  are  multiple  and  complex,  and  the 
etiolog;^''  is  obscure  or  little  understood^  In  addition,  the 
essential  facts  underlying  the  physiology  and  chemistry  of  the 
nervous  system  are  unknown*  This  requires  a  fundamental  as  well 
as  a  clinical  approach  to  the  causes  of  these  diseases. 

In  order  to  accomplish  these  objectives,  three  major  pro- 
grams of  reses.rch  have  been  initiated.  These  are:   (l)  an  intramural 
program  of  clinical  and  laboratory  research  on  specific  neurological 
and  sensory  disorders  of  unknown  etiology,  together  with  practifcal 
approaches  to  rredication  and  surgery  for  their  alleviation^  (2)  an 
intramural  fundamental  research  program  on  the  structure,  biochemistry. 
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and  physiology  of  the  nerve  celi_  ^.nd.  fibres,  the  nutrition  and 
metabolism  of  nervous  tissue  and  the  brain,  and  the  scnsori-motor 
functions  of  the  nervous  system^  and  an  extramural  program,  whicih 
provides  a  broad  attack  on  the  entire  field  of  neurology  and  blind- 
ness ;d.th  research  grants  for  clinical  and  fundamental  studies, 
with  training  grants  for  providing  more  and  better  training  of 
medical  and  research  personnel,  and  with  fellowships  and  trainee- 
ships  for  attracting  new  scientists  to  the  field  or  increasing  the 
competence  of  those  already  in  the  field. 

These  three  major  programs  of  research  are  well  integrated 
and  coordinated.  The  laboratory  and  clinical  aspects  of  the  intra- 
muiial  p|>6ggt'fti'"'a3?e'  reviewed  in  conferences  and  seminars  in  order  to 
provide ^rly  application  of  research  findings  in  clinical  cases 
and  to  avoid  duplication  of  effort.  In  areas  of  research  where  a 
broad,  scientific  attack  upon  a  baffling  disease  is  essential, 
collaborative  projects  are  established.  Scientists  working  under 
the  extramural  research  grant  program  of  the  Institute  cooperate 
TfTith  the  intramural  laboratory  and  clinical  staff  in  a  multi- 
disciplinary  approach  to  the  problem  under  the  guidance  of  a  panel 
of  experts  from  various  scientific  fields.  Thus,  without  overlap, 
and  with  a  comprehensive  and  united  approach,  t  he  reservoirs  of 
scientific  knowledge  and  technical  skills  are  brought  to  bear  upon 
an  important  problem  in  an  incomparable  manner. 

The  program  of  the  National  Institute  of  Neurological  Diseases 
and  Blindness  for  1956,  whieh  reflects  the  above  approach  to  problems 
in  these  areas,  is  analyzed  as  follows: 
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Amount  of  Support 
I.   Intramural  Research  >2, 329, OOP 

A,  Laboratory  Investigations  6^4^150 

An  intelligent  attack  upon  the  problems  of  the 
neurological  and  sensory  disorders ^  as  in  the 
study  of  other  diseases,  must  consist  not  only 
of  an  intensive  study  of  the  disease  as  it 
exists  in  patients,  but  also  of  a  comprehen- 
sive foundation  of  basic  research  upon  the 
structu:ce,  development,  and  function  of  the 
normal  nervous  system.  Only  by  understanding 
the  normal  is  it  possible  to  diagnose  and 
explain  the  abnormal,  to  delineate  what  factors 
must  be  corrected  by  therapy,  to  determine 
rational  treatment  and  prevention,  and  to 
predict  the  results.  The  importance  of  basic 
research  is  especially  apparent  in  the  case  of 
the  nervous  system,  which  is,  by  far,  the  most 
complex  entity  in  the  body,  and  the  least  under- 
stood. It  is  well  recognized  that  significant 
advances  in  neurological  and  sensory  disorders 
are  possible  only  through  greater  knowledge 
provided  by  laboratories  in  which  the  tecliniques 
of  physics  and  chemistry  are  applied  effectively 
in  the  disciplines  of  physiology,  biochemistry, 
pharmacology,  and  organic  and  biophysical  chemistry, 

1.   ifcurologic  Disorders  i)607,l50 

a.  Cerebral  palsy  and  chronic  cerebral 
disorders  (  .ilU5,000)  -  laboratory  studies 
of  the  embryology,  a/iatomy,  pathology, 
cytology,   and  biochemistry  of  the  nerve 
cells  and  fibres  of  the  brain  and  spinal 
cord,  including  experim.ental  production 
of  cerebral  palsy  in  animals  by  means  of 
anoxia,  birth  injury,  anesthetics,  and 
vascular  cerebral  damage. 

b.  Epilepsy  and  other  paroxys:  al  cerebral 
disorders  (  0  )  -   laboratory  soudies 

of  the  biochemistry  and  pharmacology  of 
convulsive  disorders  <, 
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Amoiont  of  Support 


c.  I'.ultiplo  sclerosis  and  demyelinating 
diseases  (jil60,000)  -  laboratory  studies 
of  the  microstructure  of  nerve  cells, 
fibres^  junctions,  and  terminals, 
utilizing  the  electron  microscopej 
basic  biochemistry  and  micro-biochemistry 
of  the  central  nervous  system,  especially 
relating  to  the  myelin  or  protective 
covering  of  nerve  fibres 5  and  electro- 
physiological studies  of  the  nerve  impulse. 

d.  Muscular  dystrophy  and  neuromuscular 
disorders   (^177^000)  -  utilization  of 
physical  and  chemical  techniques  in  the 
measurement  and  interpretation  of  rapid 
ion  movements  within  the  individual  nerve 
cell  and  in  the  studies  of  permeability 
of  nerve  membranes,  energy  transfer,  in- 
cluding the  effects  of  drugs  on  the  enzymatic 
activity  of  nerve  cells. 

o.  Ge.ieral  metabolic  and  deficiency  disorders 
of  the  nervous  system  (;)13,150)  -  experi- 
mental  studies  of  the  thermo-regulatory 
mechanisms  of  the  autonomic  nervous  system 
and  the  effects  of  various  drugs  on  the 
heat-regulating  centers  in  the  brain. 

r.  Poliomyelitis  and  other  infectious  diseases 
of  the  nervous  system  (  0  )  -  no  active 
projects. 

g ,  Accident  and  injury  to  the  nervous  system 
(3103,000)  -  experimental  investigations  of 
regeneration  in  the  central  nervous  system, 
including  studies  of  fever-producing  mech- 
anisms facilitating  the  regeneration  and 
the  effects  of  end-organs  on  the  induction 
of  neuronal  specificity. 

h.   Other  disorders  of  the  nervous  system,  not 

included"  above  (,p9jOOO)  -  electrophysiologi cal 
studies  of  nervous  transmission  and  central 
excitatory  state  of  the  spinal  cord. 
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Amount  oi  Support 
2.   Sensory  Disorders  ipUT^OOO 

a.  Disorders  of  hearing  and  balance 
(;^1U,500)  -  neuro- anatomical 
studies  of  the  auditory  and  vestibular 
tife-ctsj  including  electrophysiological 
in-yestigations  of  the  function  of 
newly  discovered  efferent  fibers  within 
the  afferent  bundles,  as  well  as  studies 
of  the  sensory  mechanism  of  the  inaer 
ear. 

b.  Disorders  of  vision  (^18,500) 
(1)  -  (7)  -  no  active  projects 

(8)  Other  ophthalmic  disorders, 
including  injuries  (iplB^^OO) 
neuro-anatomical,  neurophysiological, 
and  electrophysiological  investiga- 
tions of  the  visual  apparatus, 
including  the  sensory  cells,  optic 
tracts  and  cortical  connections, 

c.  Disorders  of  the  other  special  senses 
(taste,  smell,  touch,  and  pain) 
(.^lU^OOO)  -  histochemical  studies  of 
the  effects  of  anesthetic  agents  on 
the  central  nervous  system  in  the 
alleviation  of  pain,  including  toxic, 
pathologic,  and  fatal  damage. 

Clinical  Investigations  :i^l,67u,850 

The  Clinical  Investigative  Unit  of  the 
National  Institute  of  Neurological  Diseases 
and  Blindness  has  several  major  objectives 
in  the  study  of  neurological  and  sensory 
disorders.  The  main  objective  of  this  Unit 
is  to  apply  basic  techniques  utilizing  bio- 
chemical, biophysical,  electronic,  and 
pathological  advances  to  the  study  of  neuro- 
muscular diseases.  This  will  include  (l) 
the  clinical  study  of  in  -  and  outpatients | 


(2)  the  analysis  of  biochemical  changes  that 
occur  in  the  central  and  peripheral  nervous 
system  and  in  muscle  tissue j  (3)  the  clini- 
cal testing  of  pharmaceuticals  used  in  the 
treatment  of  such  diseases]  (k)     the  develop- 
ment and  evaluation  of  surgical  and  other 
physical  means  of  diagnosis  and  treatment: 
and  (5)  epidemiological  studies.  The  study 
of  the  clinical  manifestations  of  disease  in 
the  patient  and  the  correlation  of  these 
findings  with  neurological^  biochemical,  and 
pathological  data  is  the  only  practical  method 
of  implementing  the  discoveries  of  the  basic 
sciences.  The  research  program  of  this  Unit 
is  described  as  follovjs: 

1.  Neurologic  Disorders  4l,223,Q00 

a.  Cerebral  palsy  and  chronic  cerebral 
disorders  (-|pl78,OOQ)  -  to  study  the 
clinicopathologic  findings  and  mal- 
formations of  the  nervous  system 
occurring  in  patients  with  cerebral 
palsy  and  other  chronic  diseases  of 
the  cerebrum  and  cerebellum. 

b.  Epilepsy  and  other  paroxysmal  cerebral 
disorders   (  ,.820,000)  -  to  study  the 
chemistry,  electrophysiology,  electrical 
brain  wave  patterns,  psychology,  and 
pathology  of  paroxysmal  cerebral  dis- 
orders as  well  as  surgical  and  pharma- 
cological techniques  for  the  alleviation 
or  reduction  of  such  seizures. 

c.  Multiple  sclerosis  and  demyelinating 
diseases  {j32,U.OO)    -   studLcs  of  the 
etiology,  clinical  manifestations, 
pathology,  and  epidemiology  of  demyeli- 
nating diseases;  to  continue  the  chemical 
and  electrophoretic  analyses  of  cerebro- 
spinal fluid  in  patients  suffering  from 
multiple  sclerosis;  the  etiology  and  patho- 
genesis of  encephalomyelitis;  and  the 
evaluation  of  iso-nicotinic  acid  hydrazide 
as  a  therapeutic  agent. 
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Amount  of  Support 


d.  Muscular  dystropny  and  neuromuscular 
disease   (  !;li4.93  000)  -  to  study  the  bio- 
chemistry and  ion  exchange  of  muscle 
tissues  in  normal  subjects  and  in  patients 
with  neuromuscular  disease^  and  to  continue 
work  on  electrical  recording  of  muscular 
responses  in  patients  with  myasthenia 
gravis  and  other  neuromuscular  diseases. 

e.  General  metabolic  and  deficiency  disorders 
of  the  nervous  system  (.,p8j900)  -  studies 
of  the  biochemistry,  physiology,  and 
pharmacology  of  the  nervous  system. 

f .  Poliomyelitis  and  other  infectious  diseases 
of  the  nervous  system"  (  ,)15,800)  -  studies 
of  relationships  between  blood  and  spinal 
fluid  glucose  in  the  mechanisms  and  treatment 
of  meningitis  and  other  infectious  diseases. 

g.  Accident  and  injury  to  the  nervous  system 

(  ;.10j800)  -  studies  of  fever  producing  and 
similar  substances  in  the  regeneration  of 
central  nervous  tissue,  and  studies  of  the 
fever  mechanisms  which  are  of  great  impor- 
tance as  causative  agents  of  many  destruc- 
tive processes  of  the  central  nervous  system. 

h.   Other  disorders  of  the  nervous  system  not 
included  above  (^8,900)  -  studies  of  the 
neuro-anatomical  and  neurophysiological 
aspects  of  nervous  diseases. 

Sensory  Diserders  ,i)[i5lj050 

a.  Disorders  of  hearing  and  balance 
(;^0j800)  -  studies  of  the  effect  of 
removal  of  one  temporal  lobe  on  the 
hearing  of  patients  who  develop  a 
receptive  type  of  asphasic  disorder, 
as  well  as  the  eiiect  upon  vision  and 
vestibular  reflexes  important  for 
posture  and  the  maintenance  of  balance. 

b.  disorders  of  vision  -  ($Ii25,500) 

(1)   Cataract  ( i58,300)  -  to  continue 
studies  on  the  metabolic  and 


Amount  of  Support 


physical  etiological  factors  in 
the  formation  of  cataracts, 

(2)  Glaucoma  ( ii;I|.6 ,  700 )  -  to  conduct 
tonographic  studies  of  intraocular 
pressure  in  cases  of  acute  and 
chronic  glaucoma, 

(3)  Retinopathy  (j;l8,300)  -  to  study 
the  electrical  response  of  the 
human  retina  in  various  pathological 
conditions  of  the  eye,    especially 
retinopathy, 

(k)     Retrolental  fibroplasia  (  0  )  - 
to  investigate  the  etiology  of  this 
blinding  disease  and  to  determine 
the  mechanism  by  which  oxygen  given 
to  premature  babies  precipitates  the 
condition, 

( 5 )  Uveitis,  keratitis^  and  other  inflamma- 
tory and  parasitic  diseases   ("^19070007 
to  conduct  studies  in  posterior  granu- 
lomatous uveitis  and  its  relation  to 
toxoplasmosis  and  to  virus  infections 
and  to  investigate  other  inflammatory 
diseases  of  the  eye,  as  well  as  to  develop 
and  evaluate  therapeutic  measures. 

(6)  Metabolic  and  degenerative  diseases  of 
the  eye  (;p3y,200)  -  to  evaluate  the  use 
of  l~asparagine  in  the  treatment  of 
retinitis  pigmentosa, 

(7)  Strabismus  and  neuromuscular 
disorders'  (  ,|j31,500)   -  to  co nduct 
studies  on  the  diagnosis  and 
treatment  of  neuromuscular 
anomalies  of  the  eyes,  and  to 
evaluate  various  diagnostic  and 
therapeutic  devices  and  techniques. 


Amount  of  Support 

( 8 )   Other  ophthalmi c  disorders, 
inclu'iing  injuries  (ii)i|2,$Q0 ) 
to  study  lesions  of  the  optic 
pathvrays  in  the  brain  and  neo- 
plasms of  the  eye  and  orbit;  and  . 
to  develop  new  instruments  and 
devices  for  testing  eyes. 

c.   Disorders  of  the  other  special  senses 
(taste,  smelly  touch,  and  pain) 
( :plL|.,  750)  -  studies  of  surgical  tech- 
niques and  various  blocking  agents  in 
the  reliLcf  of  intractable  pain, 

1 1 .  Extramural  Grants  Program  ,p5  ^  OfjU  5  000 


The  Extramural  Grants  Program  of  the  National 
Institute  of  Neurological  Diseases  &  Blindness 
has  three  major  objectives  in  contributing  to 
the  mission  of  this  Institute  in  the  understand- 
ing and  treatment  of  neurological  and  sensory 
disorders.  These  are,  first,  a  very  broad 
fundamental  study  of  these  disorders  by  means 
of  research  grants  supporting  work  on  the  anatomy, 
embryology,  neurology,  physiology,  biochemistry, 
and  histology  of  the  brain  and  central  nervous 
systems  of  msji  and  the  lower  animals »  In  addition, 
clinical  and  pathological  studies,  along  with 
surgical,  pharmacological  and  other  techniques 
for  diagnosis  and  treatment,  are  supported.   Second, 
training  grants  are  awarded  to  selected  university 
and  medical  centers  in  order  to  help  alleviate  the 
present  critical  shortage  of  qualified  personnel 
in  the  fundamental  sciences  related  to  neurological 
diseases  and  blindness,  which  are  needed  to  do  the 
research  required  to  advance  the  frontier  of  medical 
science  in  these  areas.  Finally,  in  order  to  attract 
more  young  men  to  these  neglected  fields,  and  to  im- 
prove the  competence  of  those  already  in  these  or 
related  fields,  pre-doctoral,  post-doctoral,  and 
special  fellowships  are  awarded  to  exceptional  men 
who  have  demonstrated  special  interest  and  who 
show  unusual  promise  for  development  as  research 
workers  or  teachers  in  neurology  and  opnthalmology. 
In  addition,  clinical  trainoeships  are  awarded  to 
neurologists,  ophthalmologists,  and  paramedical 
personnel  in  fields  related  to  neurology  and  sen- 
sory diseases. 
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A.  Research  Grants 


1.   Neurologic  Disorders 


iunount  of  Support 
,>3j900_j,000 


^2, 672 J  500 


a .  Cerebral  palsy  and,  chronic  cerebral 
disorders   ( ,tj60b,000)  -  laboratory 

and  clinical  studn.es  of  the  anatomical^ 
physiological^  biochemical,  pharma- 
cologicalj,  and  pathological  factors 
important  in  the  etiology ^  clinical 
manifestations,  and  pathologic  find- 
ings in  cerebral  palsy  and  other  chronic 
diseases  of  the  cerebrum  and  cerebellum. 

b.  Epilepsy  and  other  paroxysmal 
cerebral  disorders   ( ,i>608,000)  - 
laboratory  and  clinical  studies  of 
paroxysmal  cerebral  disorders  includ- 
ing biochemical,  physiological,  and 
electrophysiological  analyses  of  the 
brain  and  nervous  tissue. 

c.  Multiple  sclerosis  and  demyelinating 
diseases   ('ii;265,000)  -  biochemical  and 
metabolic  studies  of  nerve  and  brain 
tissues  in  the  demyelinating  diseases, 
and  the  investigation  of  the  iiranunologic 
mechanism  of  these  diseases » 

d.  I.'uscular  dystrophy  and  neuromuscular 
disease  '  (  |j2S2,000)  -  studies  of  the 
cytology,  physiology,  and  biochemistry 
of  nerve  and  muscle  and  their  junctions j 
the  effects  of  diet,  metabolism,  and 
hormones  on  nervous  transmission; 
electrophysiological  studies  of  nerve- 
muscle  action;  nerve  regeneration^  chemo- 
therapy, and  pharmacology  of  the  peripheral 
nervous  system. 

e.  General  metabolic  and  deficiency  disorders 
of  the  nervous  system  CillltSTOOO)  -  studies 
of  the  nutrition,  etabolism,  and  electro- 
physiology  of  the  brain  and  nervous  system; 
the  effects  of  endocrines  and  pharmaceuticals 
on  the  biochemistry  and  function  of  the 
central  nervous  system,  and  the  pharmacology 
of  anesthetics  and  analgesics. 
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Amount  of  Support 


I.  Poliomyelitis  and  other  infectious 
cliseases  of  the  nervous  system 
( ,t>i4.0j500)  -  neurophysiological  and 
clinical  studies  of  virus  and  other 
infectious  diseases,  including  studies 
of  respiration,  circulation,  and 
muscular  atrophy  in  cases  of  polio- 
myelitis. 

g.  Accident  and  injury  to  the  nervous 
system  (3283,000)  -  neuroanatomical, 
embryological,  biochemical,  neuro- 
physiological, and  pathological 
studies  of  the  brain  and  spinal  cord 
in  cases  of  traumatic,  vascular,  and 
radiological  insult  to  the  central 
nervous  system,  including  investiga- 
tions of  nerve  degeneration  and 
regeneration,  as  well  as  studies  of 
the  metabolism  and  autonomic  function 
of  paraplegics, 

h.   Other  disorders  of  the  nervous  system 
not  included  above  (;R63,000)  -  labora- 
tory  and  clinical  research  on  neuro- 
anatomy, experimental  embryology, 
biociiemistry,  physiology,  and  pharmacology 
of  the  brain,  central  and  autonomic 
nervous  systems. 

Sensory  Disorders  ,1)1,227,500 

a.  Disorders  of  hearing  and  balance 
(.Ji>197,500)  -  embryological,  physio- 
logical,  biochemical,  neurological, 
pathological  and  psychological  studies 
of  the  senses  of  hearing  and  balance, 
including  tests  of  hearing, 

b.  Disorders  of  Vision  (.jii832,500) 

(l)  Cataract   ($52,500)  -  studies  of  the 
embryology,  physiology,  biochemistry.'', 
and  metabolism  of  the  eye  as  related 
to  the  formation  of  cataracts. 
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(2)  Glaucoma  ( $li|li.>000)  -  studies 
of  the  biochemical,  metabolic, 
and  circulatory  factors  in  the 
secretion  and  elimination  of 
intraocular  fluids,  and  the 
measurement  of  intraocular  pressure 
when  this  system  is  disturbed  by 
diseases  or  otner  processes. 

(3)  Retinopathy  (ijl60,000)  -  studies 
of  non-inflammatory  diseases  of 

the  retina  of  the  himan  eye,  especiaxly 
as  affected  by  circulatory  and  meta- 
bolic disturbances,  including  the 
pathogenesis  and  therepeutics  of  these 
conditions. 

(U)   Retrolental  Fibroplasia  ( i!i9U,000)  - 
to  investigate  the  etiology  of  tnis 
blinding  disease  in  infants,  and  to 
determine  the  mechanism  by  which 
oxygen  given  to  premature  babies 
precipitates  this  condition. 

(5)  Uveitis,  keratitis,  and  other  inflam- 
matory and  para"i"itic  diseases  (;|)109,0Q0) 
-  etiological,  clinical,  and  therapeutic 
studies  of  virus  and  parasitic  diseases 
which  produce  serious  inflammatory  con- 
ditions of  the  eyes,  often  resulting  in 
blindness. 

(6)  Metabolic  and  degenerative  diseases  of 
the  eye  ( ;|)226, OjO)  -  neuropathological 
and  histological  studies  of  degenerative 
processes  in  the  human  eye,  including 
those  changes  related  to  ad  anced  age, 

(7)  Strabismus  and  neuromuscular  disorders 
($10,000)  -  studies  of  the  effects  of 
loss  of  vision  on  the  development  of 
muscular  anomalies  of  the  eyes,  including 
recording  of  electrical  activity  in  the 
brain  of  patients  with  such  disorders. 
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(8)  Other  ophthalmic  disorders, 
including  injuries  { p37 )000) 
-   anomalies  of  embryologi cal 
and  neurological  development 
of  the  eyeSj,  biochemical  studies 
of  the  light  sensitive  structures^ 
and  ocular  tumors  as  well  as 
traumatic  conditions. 


Amount  of  Support 


c.  Disorders  of  the  other  special  senses 
(taste,  smell,  touch,  and  pain) 
T$i97j500)  -  neurophysiological  and 
sensory  studies  of  the  other  special 
senses,  including  extensive  investiga- 
tions of  pain  and  the  effectiveness  of 
analgesics,  anesthetics,  and  nerve 
blocking  in  providing  relief  from 
intractable  pain. 

Training  and  Development  of  Scientists  in  the  Fluids 
of  Neurological  Diseases  and  Sensory  Disorders 
The  major  cause  of  lack  of  significant  progress  in 
the  diagnosis  and  treatment  of  neurological  and 
sensory  disorders  is  the  shortage  of  scientifically 
trained  personnel  in  neurology,  pathology,  sensory 
physiology,  and  the  allied  fundamental  sciences.  It 
is  essential,  therefore,  to  train  cliriical  teachers 
and  research  workers  in  these  fields  and,  in  many 
cases,  to  provide  training  facilities.  The  latter 
is  necessary  because  prior  to  19^h   less  taan  one-third 
of  all  of  the  medical  schools  in  the  United  States 
had  complete  neurological  lonits  for  teaching  physicians 
and  scientists  5  many  teachers  of  neurology  wore  not 
qualified  ne urologists |  and  in  several  States  there 
was  not  a  single  qualified  neurologist.  Similarly, 
about  one-fourth  as  many  ophthalmologists  arc  being 
trained  as  are  needed.  Grants  are  made  to  teaching 
institutions  and  to  individuals  to  aid  in  filling 
this  tremendous  gap  in  important  scientific  fields. 


„a,i5U,ooo 


Training  Grants  (:i))900,000)  -  are  awarded  to 
teaching  institutions  to  begin  or  increase 
their  training  programs  in  all  fields  related 
to  neurological  and  sensory  disorders  in  order 
to  reduce  the  critical  shortage  of  clinical 
teachers  and  investigators. 
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Amount  of  Support 


b.  Research  fcllows.iips  (  ,)l50,000)  -  are  awarded 
to  individuals  at  both  tne  pre doctoral  and 
postdoctoral  level,  and  special  research 
lellowsaips  are  awarded  to  distinguished 
scientists^  in  order  to  permit  them  to 
devote  full-time  to  increasing  their 
competence  in  research  in  the  fields  of 
neurological  and  sensory  disorders  and 
related  disciplines. 

c.  Training  stipends  ( .plOU^OOO)  -  are  awarded 
to  medical  doctors  in  all  branches  of 
medicine  in  order  to  provide  then  with 
special  training  in  the  diagnosis ^  treat- 
ment, and  care  of  patients  with  neurological 
and  sensory  disorders. 


GixAN'!  TOTAL  ,,7 ,3 83^000"" 


-;;-  All  of  the  above  figures  for  direct  operations  include  pro-rata 
share  for  central  services  provided  by  the  National  Institutes  of 
Health.  In  addition  to  the  grand  total  of  support  shown  above, 
the  195U  appropriation  of  :,ii7, 600,^00  includes  ,p217,500  for  such 
items  as  program  direction  and  administration.  National  Advisoiy 
Council  for  Neurological  Diseases  and  Blindness,  certain  consultant 
groups,  administration  of  research  and  training  grants,  a.nd  pub- 
lications and  reports. 


ANNUAL  REPORT  OF  THh  BASIC  RESEARCH  PHOGRAiu,  NIffl-NINDB 

JANUARY  1  TO  DECEl'iBER  31,  1954 

Seymour  S.  Kety,  Scientific  Director 


The  human  nervous  system  constitutes  the  most  complicated  yet  most 
beautifully  designed  instrument  in  the  universe  and,  despite  the  gratifying 
strides  which  have  been  made  toward  understanding  its  functions  and  disorders, 
our  ignorance  here  remains  great  and  challenging.  This  ignorance  is  demon- 
strated by  the  fact  that  mental  and  nervous  disease  still  constitute  the 
greatest  cause  for  disability  in  all  the  countries  of  the  world,  including 
our  own.  Research  in  these  areas  must  encompass  careful,  critical  studies 
of  these  diseases  as  they  occur  in  patients,  but,  equally  important,  it 
must  also  include  those  fundamental  studies  designed  to  increase  our  know- 
ledge of  the  structure  and  function  of  the  nervous  system  in  health  and  in 
disease.  It  is  for  this  reason  that  the  two  Institutes  at  the  National 
Institutes  of  Health  primarily  concerned  with  mental  and  neurological 
diseases  have  pooled  their  resources  for  basic  research  into  a  single 
combined  program.  Since  it  is  difficult,  if  not  impossible,  to  predict 
fifem^vdiich?  basic  research  areas  will  come  information  of  greatest  practical 
diagnostic  or  therapeutic  value,  a  well-balanced  program  must  include 
representa^tive  research  in  all  of  the  major  areas.  Such  a  program  also 
makes  assured  the  most  fruitful  collaboi ation  and  exchange  of  information 
between  disciplines  for  the  mental  and  neurological  diseases  do  not  confine 
themselves  rigidly  to  the  nervous  system  alone  or  to  only  one  aspect  of  its 
function,  and  the  great  contributions  to  medicine  in  the  past  have  usually 
arisen  as  a  result  of  the  utilization  of  knowledge  acquired  by  many  inves- 
tigators in  many  different  fields.  By   drawing  together  outstanding  repre- 
sentatives of  all  of  the  relevant  sciences,  any  new  finding  in  one  laboratory 
can  be  subjected  to  critical  analysis  by  all  of  the  other  disciplines  and 
immediate  exploitation  of  its  ramifications  throughout  as  many  different 
fields  as  possible. 

By  the  end  of  year  1954>  this  purpose  had  been  realized  for  the 
Basic  Research  Program  of  NIMH  and  NINDB.  This  program  now  has  eight 
Laboratories,  and  a  total  staff  of  55  professional  and  70  supporting 
personnel  actively  at  work  over  a  broad  spectrum  which  ranges  from  neuro- 
anatomy, physiology,  and  biochemistry  through  the  psychological  and 
sociological  fields.  The  completion  of  the  laboratory  space  in  the  Clinical 
Center  allocated  to  the  Basic  Research  Program  occurred  in  the  latter  part 
of  1954,  permitting  the  establishment  of  two  new  laboratories.  The  program 
was  fortunate  in  the  appointment  of  two  outstanding  scientists  as  laboratory 
chiefs:  To  the  Laboratory  of  Cellular  Pharmacology,  Dr.  Giulio  L.  Cantoni, 
well-known  for  his  discovery  of  active  methionine,  responsible  for  many  of 
the  biochemical  transformations  which  take  place  in  the  organism,  and  Dr. 
Kenneth  S.  Cole  to  the  Laboratory  of  Biophysics,  a  scientist  whose  classical 
studies  of  the  electrical  properties  of  conducting  nerves  laid  the  ground- 
work for  the  most  important  contributions  to  neural  transmission  which  have 
thus j far  been  made.  The  Laboratories  of  Neuroanatomical  Sciences,  Neuro- 
physiology, Neurochemistry,  Psychology,  and  Socio-environmental  Studies, 
and  the  Addiction  Research  Center  at  Lexington,  Kentucky,  established  in 
previous  years  have  completed  their  organization  and  continued  productive 
activity. 
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The  research  of  the  various  laborcoories  for  the  past  year  and  their 
plans  for  the  future  can  best  be  described  in  tenns  of  certain  important 
areas  of  knowledge  including  structure,  function,  and  metabolism  of  the 
nervous  system,  the  biochemical  basis  of  therapy,  the  study  of  drug  addic- 
tion, the  development,  regeneration  and  aging  of  the  nervous  system, 
perception  and  behavior,  and  human  relations. 

THE  STRUCTURE  OF  THE  NERVOUS  SYSTEM 

Unlike  many  organs  which  are  homogeneous  in  structure  and  perform 
well-defined  functions,  the  brain  is  a  baffling  collection  of  thousands  of 
individual  components  controlling  many  different  functions  and  communicating 
with  each  other  by  a  magnificently  developed  network  of  fibers  and  pathways. 
Many  of  these  pathways  are  still  obscure  and  a  primary  fxinction  of  the 
Laboratory  of  Neuroanatomy  under  Dr.  William  Windle  is  to  find  the  order 
and  the  organization  of  the  nervous  system.  In  the  past  year,  Dr.  Rasmussen, 
well-known  for  his  previous  discoveries  of  important  new  fiber  tracts,  has 
been  tracing  the  little  understood  frontopontine  tract  (NINDB  L-31)  in  man, 
a  pathway  which  goes  from  the  frontal  part  of  the  brain  to  important  areas 
in  the  brain  stem  and  which  is  one  of  the  fiber  tracts  which  is  cut  in  the 
operation  of  frontal  lobotomy.  His  studies  have  also  included  the  tracing 
of  fibers  from  the  brain  into  the  spinal  cord,  knowledge  of  which  is  almost 
completely  lacking  and  yet  important  to  our  understanding  of  coordinated 
motor  activity  and  spastic  states  (NINDB  L-30).  Dr.  Rasmussen  is  also 
continuing  studies  of  pathways  involved  in  hearing  (NINDB  L-28  and  L-29). 
Anatomical  and  physiological  research  has  long  been  plagued  by  the  lack  of 
a  technique  for  demonstrating  the  precise  termination  of  nerve  fibers  v;ithin 
the  brain  and  spinal  cord.  Further  perfection  of  a  technique  developed  else- 
where by  Nauta  has  made  available  a  meth->i  which  appears  to  be  adequate  for 
the  determination  of  the  precise  endings  in  the  central  nervous  systan  of 
the  minute  ramifications  of  nerve  fibers  (NINDB  L-30).  This  has  opened  a 
door  long  closed  to  investigators  in  nevirology. 

The  physical  and  anatomical  properties  of  the  spinal  cord  and  its 
coverings  having  to  do  with  the  support  of  blood  flow  to  and  from  this  organ 
and  playing  a  role  in  the  prevention  of  edema  under  certain  adverse  circum- 
stances are  being  studied  in  comparative  anatomical  and  physiological 
experiments  (NINDB  L-12  and  L-22). 

Although  classical  neuroanaton^r  was  dependent  upon  empirical  examina- 
tion of  nervous  tissue  stained  by  various  dyes,  newer  techniques  haVe  in 
recent  years  placed  in  the  hands  of  scientists  cytochemical  methods  for  the 
study  of  structure  which  are  infinitely  more  precise,  more  exact  and  more 
closely  related  to  function  and  metabolism.  These  techniques  permit  the 
detailed  chejnical  analysis  of  individual  cells  in  the  nervous  system  either 
by  specific  chemical  stains  or  by  actual  mj.crochemical  analysis  of  single 
neurones.  Alert  to  these  new  possibilities,  the  Laboratory  of  Neuroanatomicaji 
Sciences  has  established  a  Section  on  Neurocytology  where  Drs.  Albers  and    ^ 
Guth  are  developing  and  perfecting  their  tools  for  this  research  (NINDB  L-17/ 
L-18  and  L-19).  Studies  employing  some  of  these  techniques  are  being  applied 
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to  the  effects  of  anesthetics  upon  the  cells  of  various  parts  of  the  nervous 
system  (NINDB  L-21)  and  the  distribution  of  gamma-aminobutyric  acid,  a 
substance  found  only  in  the  central  nervous  system  (NINDB  L-16).  Dr. 
Cammermeyer,  Visiting  Scientist  in  Experimental  Neuropathology,  is  investi- 
gating the  structure  and  reactions  of  th-  area  postrema  (NINDB  L-24)  in  a 
number  of  different  species  in  an  effort  to  define  the  nature  and  function 
of  this  structure  which  seems  to  be  intimately  concerned  'yvith  the  nutrition 
of  the  brain,  the  production  of  cerebrospinal  fluid,  and  may  even  have  a 
still  unprobed  function  in  the  production  of  hormones.  With  the  pending 
appointment  of  an  outstainding  specialist  in  the  application  of  electron- 
microscopy  to  the  nervous  system  (NINDB  L-13),  this  important  tool  to  studies 
of  the  structure  of  the  nervous  system  will  be  added. 


FUNCTION  OF  THE  NERVOUS  SYSTEM 

The  essential  function  of  the  nervous  system  is  to  receive,  evaluate, 
and  store  information  from  the  outside  world  and  to  use  this  information  in 
determining  present  and  future  behavior  in  such  a  way  as  to  achieve  coor- 
dinated, purposeful  and  useful  activity.  It  is  well  established  that  in 
order  to  perform  this  function,  the  nervous  system  operates  in  a  manner 
similar  to  that  of  a  beaut if-ully  organized  comraimication  network,  like  such 
a  network,  employing  electrical  messages,  and  utilizing  ingenious  components 
of  which  man-made  transmitters,  receivers,  amplifiers  and  relays  are  merely 
the  crudest  counterparts.  To  investigate  the  functional  or  physiological 
phenomena  which  occur  in  the  nervous  system  and  which  mediate  behavior,  the 
combined  research  program  has  established  two  laboratories,  one  in  biophysics 
and   the  other  in  neurophysiology,  organized  to  explore  most  of  the  ramifica- 
tions of  this  vast  field  from  the  properties  of  single  microscopic  components 
to  the  characteristics  of  organized  activity  at  the  very  highest  levels. 

Neural  Transmission.  Of  fundamental  importance  is  the  nature  of  the  elec- 
trical impiilse  itself  which  mediates  the  activity  of  the  nervous  system  by 
its  transmission  along  the  nerve  fiber.  A.  number  of  projects  of  these  two 
laboratories  have  been  established  to  study  various  aspects  of  the  nerve 
impulse  in  an  effort  to  determine  how  it  originates  and  the  factors  which 
modify  it,  normally  and  through  the  influence  of  drugs  and  disease.  Dr, 
K.  S.  Cole,  some  fifteen  years  ago,  reported  studies  on  the  instantaneous 
conductivity  of  the  nerve  fiber  during  activity  which  formed  the  basis  of 
the  present  concept  of  the  origin  of  the  nerve  impulse.  This  concept  attrib- 
utes the  action  potential  of  the  nerve  to  the  differential  migrations  of  the 
charged  ions,  sodium  and  potassium,  across  the  nerve  membrane.  Since  this 
action  potential  passes  any  single  point  in  a  matter  of  a  few  thousandths  of 
a  second,  these  ionic  movements  must  be  rapid  enough  and  of  sufficient 
magnitude  to  account  for  the  changes.  The  present  work  of  Dr.  Cole  and  his 
staff  (NINDB  L-45,  L-46,  and  L-47)  is  a  further  development  of  this  theory 
and  its  testing  by  appropriately  designed  experiments.  From  the  laws  of 
diffusion,  coupled  with  our  knowledge  of  the  structure  of  the  nerve  fiber 
and  of  the  properties  of  the  ions  involved,  it  is  possible  to  set  up  a 
complex  mathematical  theory  which  can  predict  the  formation  and  behavior  of 


the  nerve  Impulse  undei'  a  variety  of  experimental  and  pathological  conditions. 
The  equations  involved  are  sufficiently  complex  as  to  tax  the  most  advanced 
matheinatlcal  concepts  and  only  the  receiit  'isvelopment  cf  elatorate  electronic 
computers  has  made  practical  some  of  the  solutions.  Once  the  fundamental 
equations  are  set  up,  they  nay  b©  varied  "by  the  substitution  in  them  of 
appropriate  factors  corresponaing  to  changes  in  the  physiological  and  patho- 
logical  states,  the  solutions  then  yielding  a  prediction  of  what  the  actual 
behavior  would  "be.  These  predictions  are  then  tested  against  actual  experi- 
ment using  a  simple  nerve  fiber,  the  giant  axon  cf  the  squid,  as  a  model. 
In  this  vay,  the  theory  upon  vhich  the  mathematical  er\uations  are  based  can 
be  validated.  Such  comparisons,  though  limited,  have  been  so  satisfactory 
as  to  encourage  the  assumption  that  these  ionic  movements  and  the  mechanisms 
by  which  they  are  controlled  are  a  f \indamenta  1  component  of  normal  and 
pathological  ner'^ous  processes.  Such  findings  raise  other  and  equally 
interesting  questions.  The  fundamental  question  to  be  resolved  and  on©  which 
occupies  the  interest  of  many  outstanding  scientists  throughout  the  world 
is  the  manner  by  which  the  nerve  cell,  utilizing  energy  received  from  the 
oxidation  of  foodstuff,  can  so  direct  the  movements  of  sodium  and  potassium 
as  to  create  the  electrical  energy  needed  in  its  transmission  of  impulses. 
Dr.  Rich  of  the  Section  on  Physical  Chemistry  (Bm.IH-9)  5:ias  developed  an 
ingenious  theory  to  account  for  this  process  applying  information  on  coupled 
diffusion,  well-known  in  the  field  of  physical  chemistry,  to  the  problem  of 
movement  of  sodium  ions  against  a  diffusion  gradient.  His  group  is  now  in 
the  initial  stages  of  testing  this  theory.  Dr.  Tasaki,  well-knovm  for  his 
previous  contributions  to  sensory  and  axon  physiology,  vrlth  his  staff  at 
these  Institutes  has  tackled  other  phases  cf  the  problem  of  nerve  transmission. 
In  the  past  year  (ittlffiB  L-3^)   by  means  of  interesting  new  techniques  which 
they  have  developed,  an  action  potential  of  100  millivolts  ^^ras  demonstrated 
to  play  a  decisive  role  in  the  initiation  and  propagation  of  the  impulse  in 
peripheral  nerve.  They  have  further  described  the  physical  and  electrical 
properties  of  the  nerve  fiber  and  made  measurements  during  the  passage  of 
the  nerve  impulse  which  are  more  accurate  and  less  damaging  than  those  of 
previous  ;rorkers.  These  studies  v^ill  be  continued  and  expanded  in  the  coming 
year  (rJIMDB  L-39  and  L-40). 

Heu.ronal  Interactions.  Next  in  the  level  of  complexity  above  the  impulse 
in  the  nei've  fiber  is  the  Important  question  of  how  nerve  cells  interact  and 
communicate  with  each  other.  Clarification  of  this  single  problem  would 
constitute  a  real  landmark  in  the  study  of  nervous  function.  Dr.  Franlc, 
Chief  of  the  Section  on  the  Spinal  Cord,  often  in  collaboration  with  Dr. 
Fourtes  of  the  Army  Medical  Center  has  addressed  himself  to  this  question 
(NIMDB  L-32,  L-33,  and  L-3^).  By  means  of  electrodes  so  fine  that  they  can 
be  inserted  into  single  cells  v;ith  a  minimal  amount  of  injury  and  by  ampli- 
fiers of  sufficient  sensitivity,  the  electrical  output  of  single  nerve  cells 
in  the  spinal  cord  can  be  recorded.  Among  the  findings  of  this  group  are  the 
discovery  of  certain  cells  in  the  spinal  cord  which  respond  to  a  wide  variety 
of  peripheral  stimuli  and  which  these  workers  have  called  "alerting  cells" 
because  of  the  possibility  that  they  serve  such  a  function  in  the  normal 
animal  alerting  the  spinal  motor  system  of  Ithe  organism  to  further  purposeful 
behavior.  These  workers  have  found  other  cells  in  the  spinal  cord  v;hlch  are 
capable  of  responding  to  peripheral  stimuli  with  frequency  modulated  trains 
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of  impulses,  suggesting  that  such  modtilation  conveys  information  regarding 
the  source  of  the  stimulus.  Dr.  Prank's  report,  at  a  recent  meeting  of 
neurophysiologists,  of  the  finding  of  certain  "pacemaker  cells"  capable  of 
initiating  their  ovm  characteristic  rhythms  (NINDB  L-33)  was  generally 
regarded  as  one  of  the  most  significant  contributions  reported. 

The  Hypothalamus.  This  collection  of  nuclei  lying  at  the  base  of  the  brain 
and  just  above  the  pituitary  plays  an  important  role  in  the  regulation  of 
margr  of  the  bodily  fvmctions  including  temperature,  certain  aspects  of 
metabolism,  and  many  of  the  vegetative  fimctions  of  the  circulation. 
Recently,  the  hypothalamus  has  emerged  as  the  important  link  between  the 
nervous  system  on  one  hand  and  the  endocrine  glands  on  the  other  by  the 
control  which  it  exercises  over  the  master  gland  of  the  body  —  the  pituitary. 
The  hypothalamus  also  appears  to  be  involved  with  certain  emotional  states 
in  a  way  which  is  not  yet  clear  so  that  its  implications  in  psychiatry  and 
clinical  medicine  are  readily  seen.  Dr.  Brightman,  recently  appointed  to 
the  Laboratory  of  the  Neuroanatomical  Sciences,  is  investigating  the  rela- 
tionships between  the  hypothalamus  and  certain  endocrine  functions  (NINDB 
L-10  and  L-ll).  By  means  of  special  staining  technique,  the  neurosecretory 
content  of  the  hypothalamus  and  parts  of  the  pituitary  under  special  condi- 
tions can  be  evaluated  and  shown  to  be  altered  by  changes  in  environmental 
conditions.  His  studies  to  date  have  shown  a  relationship  between  neuro- 
secretory material  in  the  mother  and  the  advent  of  suckling  and  milk  ejection. 
These  experiments  will  be  expanded  to  observations  upon  other  important  members 
of  the  endocrine  system  to  explore  these  neurohumoral  relationships.  Another 
important  function  of  the  hypothalamus  is  the  regxilation  of  temperature  and 
body  metabolism.  A  recently  appointed  investigator  to  the  same  laboratory, 
Dr.  Massopust,  is  investigating  the  mechanisms  of  temperature  control  in  the 
hypothalamus  CNINDB  L-25)  and  elsewhere  (NINDB  L-26)  and  the  action  of  certain 
agents  which  alter  temperature  (NINDB  L-27).  His  studies  to  date  have 
localized  certain  areas  of  the  hypothalamus  in  which  temperature  control 
appear  to  be  confined  and  altered  accepted  concepts  of  the  pathways  by  which 
temperature  regulation  is  modulated  through  the  spinal  cord.  Incidental 
findings  have  fortified  knowledge  of  the  other  roles  of  the  hypothalamus  in 
metabolism,  emotional  states,  and  the  sexual  cycle.  The  use  of  hypothermia 
in  modem  cardiac  surgery  lends  added  significance  to  studies  upon  the 
control  of  temperature. 

The  Cerebral  Cortex.  In  this,  the  outer  gray  layer  of  the  brain,  have  been 
thought  to  reside  the  highest  functions  of  perception,  learning,  and  judgment. 
Speculative  as  this  may  be,  there  is  little  doubt  that  the  cerebral  cortex 
represents  a  most  highly  developed  and  organized  portion  of  the  central 
nervous  system.  Two  groups  of  investigators  have  concerned  themselves 
primarily  id.th  different  aspects  of  the  function  of  this  structure.  Dr. 
Marshall,  Chief  of  the  Laboratory  of  Neurophysiology,  who  before  his  appoint- 
ment to  NIH  had  laid  the  groundwork  of  our  present  knowledge  of  the  sensory 
functions  of  the  cerebral  cortex,  has  more  recently  devoted  considerable 
attention  to  the  subarachnoid  space  (NIMH-2),  the  collection  of  delicate 
membranes  and  cerebrospinal  fluid  vrtiich  overlies  the  cortex.  By  improved 
methods  of  measuring  the  oxygen  tension  and  directional  blood  flow  in  the 
cortex,  he  has  studied  the  effects  of  the  blood-brain  barrier  on  the  action 
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of  certain  drugs.  Other  members  of  this  section  have  measured  the  electrical 
resistance  of  the  cerebral  cortex  (NBffl-5)  applying  to  it  techniques  similar 
to  those  which  have  earlier  been  used  in  peripheral  nerve.  Dr.  Freygang  has 
recently  succeeded  in  recording  the  electrical  activity  of  single  cells  of 
the  cerebral  cortex  as  part  of  an  investigation  of  this  activity  and  the 
effects  upon  it  of  intracellularly  applied  currents  (NI14H-6). 

Dr.  John  Lilly,  who  was  appointed  Chief  of  the  Section  on  Cortical 
Integration  in  the  Laboratory  of  Neurophysiology  because  of  his  original 
contributions  in  that  field,  has  continued  his  research  on  the  spatial  and 
temporal  patterns  of  electrical  activity  on  the  surface  of  the  cortex.  By 
means  of  a  closely  packed  array  of  25  electrodes  recording  simultaneously, 
the  electrical  activity  on  the  surface  of  the  conscious  brain  is  amplified 
and  displayed  so  as  to  preserve  its  spatial  and  temporal  patterns  (KIMH-7). 
In  the  past  year  a  type  of  electrical  waveform  has  been  developed  which  does 
not  injure  the  cells  of  the  brain.  This  incidental  development  is  a  signifi- 
cant practical  tool  for  the  neurophysiologis-!.. ,  the  neurosurgeon,  and  others 
who  require  a  safe  and  convenient  technique  for  examining  and  stimulating 
the  human  brain  in  diagnosis  and  therapy. 

Plans  for  the  next  year  include  an  initiation  and  expansion  of  studies 
in  the  functional  relationship  of  the  reticular  formation  of  the  brain  stem, 
that  area  recently  demonstrated  to  be  an  important  crossroads  for  ascending 
and  descending  impulses  and  capable  of  playing  an  important  role  in  the 
coordination  of  motor  activity,  the  control  of  the  autonomic  system,  and  in 
sleep,  ccma,  and  emotional  states. 

The  Special  Senses.  At  least  three  investigators  in  the  Basic  Research 
Program,  Dr.  Marshall,  Dr.  Tasaki,  and  Dr.  Rasmussen,  have  in  the  past  made 
significant  contributions  to  our  understanding  of  vision  and  hearing.  In 
the  past  year  they  have  continued  their  interest  in  these  important  fields 
in  a  number  of  specific  research  projects.  Dr.  Rasmussen,  some  years  ago, 
made  the  new  and  startling  discovery  that  the  auditory  nerve,  formerly  thought 
to  be  a  pvire  sensory  nerve,  contained  fibers  which  conducted  impiilses  from 
the  auditory  areas  of  the  cerebral  cortex  to  the  cochlea  or  organ  of  hearing. 
This  system  evidently  represents  an  auditory  "feedback"  mechanism  whose 
fiinction  is  still  obscure  and  which  he  is  continuing  to  investigate  (NINDB  L-28). 
He  is  also  studying  the  autonomic  innervation  of  the  inner  ear  which  is 
generally  assumed  to  play  an  important  role  in  the  proper  functioning  of  the 
hearing  and  equilibratory  organs.  Disturbance  in  this  supply  is  thought  by 
many  otologists  to  be  responsible  for  a  number  of  disorders  such  as  Meniere's 
Disease  (NINDB  L-29). 

Although  much  is  known  of  the  anatomy  and  physiology  of  various  sense 
organs,  no  answer  is  available  to  the  important  question  of  how  a  partictilar 
receptor  converts  the  signals  which  it  receives  from  the  external  world  into 
the  coded  electrical  messages  which  it  transmits  to  the  brain.  Dr.  Tasaki 
of  the  Section  on  Special  Senses  of  the  Laboratory  of  Neurophysiology  is 
continuing  his  intricate  and  significant  studies  in  this  area  (NINDB  L-37). 
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He  has  also  begun  a  study  of  the  corresponding  question  in  the  visual  system 
with  the  development  of  techniques  and  equipment  for  recording  the  electrical 
responses  of  individual  sensory  elements  in  the  retina  in  response  to  various 
light  stimuli,  a  study  which  is  expected  to  shed  some  light  upon  the  mechanism 
of  color  vision  and  visual  physiology  in  general  (NINDB  L~38).  Dr.  tlarshall, 
whose  earlier  work  is  regarded  as  a  landms.rk  in  visual  physiologr,  has 
continued  his  studies  of  the  functional  activity  of  the  lateral  geniciilate 
nucleus,  the  important  relay  station  where  visual  impulses  can  interact  with 
themselves  and  with  other  impulses  before  passing  on  to  the  appropriate  areas 
of  the  cortex  (NIMH-3).  These  studies  became  even  more  interesting  in  the 
past  year  when  Dr.  Evarts,  working  with  Dr.  Marshall,  found  that  an  important 
site  of  action  of  the  hallucinogenic  drug,  LSD,  was  in  this  visual  nucleus. 
The  effects  of  this  same  drug  on  visual  function  in  man.  are  being  investigated 
by  Dr.  Carlson  and  Dr.  Evarts  in  the  Section  on  Perception  and  Learning  of 
the  Laboratory  of  IPsychology  (NIMH-38-G),  where  measurable  effects  upon  dark 
adaptation  have  already  been  demonstrated.  This  section  is  also  developing 
an  ingenious  technique  for  recording  eye  movements  electrically  which  promises 
to  be  a  valuable  tool  in  studies  of  visual  perception  (NIMH-40).  Much  of  the 
activity  of  this  section  revolves  around  studies  of  visual  discrimination  and 
perception  in  animals  and  man  (NIMH-»39,  41,  and  42). 

THE  ffiTABOLISM  OF  THE  NERVOUS  SYSTEM 

The  Basic  Research  Program  has  secured  a  wide  distribution  of  compe- 
tence and  interest  throughout  the  important  field  of  the  biochemistry  of  the 
nervous  system  from  the  most  basic  levels  of  cellular  chemical  structure  and 
metabolism  through  the  peculiar  biochemcal  processes  of  nervous  tissue  to 
the  nutrition  and  metabolism  of  the  living  brain  in  health  and  disease. 

The  Section  on  Physical  Chemistry  under  Dr.  Rich  has  chosen  as  its 
focus  the  elucidation  of  the  chemical  structure  of  certain  cellular  components 
of  fundamental  importance.  By  means  of  the  modern  technique  of  X-ray  diffrac- 
tion measurement  (NIiyiH-13)  coupled  with  standard  biochemical  methods  (NIMH-12, 
14,  and  15),  investigations  are  under  way  on  the  structure,  properties,  and 
synthesis  of  ribonucleic  acid,  the  large  molecule  within  the  cell  which  is 
believed  to  be  the  template  upon  which  the  cell  constructs  the  highly  specific 
and  complex  protein  molecules  vital,  in  the  nervous  system,  to  the  structure, 
growth,  and  specific  metabolism  of  the  nerve  cell.  The  electron  microscope 
has  recently  yielded  evidence  that  ribonucleic  acid  bodies  are  concentrated 
at  the  junctions  between  nerve  cells  where  lie  the  integrative  and  possibly 
the  retentive  powers  of  the  nervous  system.  Other  substances,  notably  those 
incorporating  a  heavy  metal  in  a  complex  organic  moleciole  are  being  investi- 
gated by  Dr.  Dtmitz,  Visiting  Scientist  from  Oxford  (NII'lH-10  and  11).  Such 
compoimds  are  of  great  significance  in  biology  and  include  hemoglobin  and 
cytochrome,  necessary  for  oxygen  transfer  to  the  neurone,  insulin,  vitamin 
Bl2>  and  numerous  enzyme  complexes  vital  to  metabolism.  At  least  one  disease 
of  the  nervous  system  (Wilson's  Disease)  has  been  shovm  to  be  related  to  an 
abnormality  of  copper  metabolism  in  the  brain,  while  the  effects  of  lead  and 
other  metallic  poisoning  are  undoubtedly  related  to  lead-complex  formation  in 


the  cell,  ouch  complexes  vrith   sodium  or  potassium  may  lie  at  the  root  of 
the  generation  of  the  electrical  energy  of  the  nervous  system,  although  one 
new  project  of  this  section  (NII'lH-9)  proposes  to  test  an  ingenious  and 
original  theory  in  an  attempt  to  discover  the  source  of  this  energy. 

The  Section  on  Lipid  Metabolism  under  Dr.  Brady,  who  previously  made 
a  significant  contribution  to  knowledge  of  fatty  acid  synthesis,  has  concerned 
itself  with  the  metabolic  processes  by  which  the  lipids,  which  constitute  a 
large  and  still  mysterious  fraction  of  brain  substance,  are  formed,  converted, 
and  utilized.  Research  begun  in  collaboration  with  Dr.  Stadtman  of  the  Heart 
Institute  has  demonstrated  the  presence  of  new  enzymes  in  brain  and  other 
tissues  important  in  the  synthesis  of  energy-rich  sulfur  compoiuids  which  are 
probably  related,  in  turn,  to  certain  syntheses  necessary  to  nervous  function: 
fatty  acids,  cholesterol,  and  acetylcholine  (NINDB  L-42).  Investigation  is 
continuing  in  order  to  define  the  mechanism  of  utilization  of  ribose,  a 
5  carbon  sugar,  previously  demonstrated  by  members  of  the  section  and  offering 
an  alternative  source  of  energy  and  a  possible  building  block  for  brain 
lipids  (NINDB  L-41).  Recent  demonstration  pf  the  excretion  of  ribose  in 
patients  with  muscular  dystrophy  (NINDB-19-C)  gives  added  significance  to 
this  study.  A  major  activity  of  the  section  lies  in  the  study  of  acetyl 
coenzyme  A,  a  complex  and  recently  discovered  substance  which  stands  at  the 
crossroads  of  many  metabolic  and  synthetic  processes.  It  represents  the 
probable  pathway  by  which  carbohydrates,  fats,  and  proteins  are  oxidized  for 
energy  and  is  an  important  intermediate  in  lipid  synthesis  and  the  formation 
of  acetylcholine,  crucial  to  the  transmissior  of  the  nerve  impulse.  This 
section  has  synthesized  a  new  compound,  fluoroacetyl  coenzyme  A,  which  holds 
promise  of  explaining  many  of  the  activities  of  the  naturally  occurring 
analogue  (NINDB  1-43;.  A  final  step  in  the  study  of  brain  lipids  is  to 
relate  this  basic  biochemical  information  to  the  specific  problem  of  how 
particular  brain  lipids  are  33mthe3ized.  This  will  be  undertaken  in  a  new 
study  (NINDB  L-Aif)  of  the  biosynthesis  of  cerebrosides  which  constitute  a 
large  fraction  of  the  brain  lipids. 

Studies  of  the  metabolism  of  cells  and  brain  tissue  performed  in 
vitro,  although  of  inestimable  value  to  basic  understanding  of  brain  chemistry, 
must  constantly  be  related  to  the  metabolism  of  the  living  and  thinking  brain, 
whether  in  health  or  in  disease.  This  is  the  central  purpose  of  the  Section 
on  Cerebral  Metabolism.  By  means  of  the  nitrous  oxide  technique  developed  a 
decade  ago  by  one  of  its  st.aff ,  measurements  are  being  made  on  the  circulation 
and  ojgrgen  consumption  of  the  human  brain  to  study  the  effects  of  aging,  of 
anxiety,  and  of  a  number  of  hallucinogenic  or  therapeutic  drugs  (NIMH-I6). 
Cerebrovascular  disease  is  one  of  the  leading  causes  of  death  and  disability 
while  senescence  has  been  shown  to  be  associated  with  a  diminution  in  the 
nutrition  and  metabolism  of  the  brain.  Continued  work  of  this  section  is 
expected  to  increase  our  understanding  of  these  problems.  Drs.  Sokoloff  and 
Kety  are  directing  a  project  for  the  Naval  Aero  Medical  Research  Laboratory 
toward  the  m.easurement  by  means  of  radioactive  krypton  of  rapid  changes  in 
h\jman  cerebral  circulation  which  may  occur  in  aerial  maneuvers  (NIMH-17). 
A  few  years  ago  Dr.  Sokoloff  of  this  section  demonstrated  that  in  hyper- 
thyroidism, or  toxic  goiter,  the  brain  did  not  participate  in  what  before 
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had  been  thought  to  be  a  generalized  increase  in  body  metabolism.  Present 
work  of  the  section  seeks  to  explain  this  phenomenon  by  means  of  studies 
on  the  blood-brain  barrier  and  the  effects  of  thyroid  hormone  on  the  charac- 
teristic features  of  brain  metabolism  (NIiyiK-lS).  During  the  past  two  years 
Dr.  Kety  and  several  colleagues  have  developed  a  technique  for  the  measurement 
of  local  circulation  in  the  brain  and  applied  it  first  to  studies  in  normal 
and  anesthetized  cats  (NIMH-19).  Values  for  blood  flow  in  30  individual 
regions  of  the  brain  have  been  obtained  for  the  first  time,  and  many  of  the 
findings  have  been  surprising  and  suggestive  of  a  new  approach  to  local 
functional  activity  in  the  normal  state.  Studies  on  various  hormones  and 
drugs  (serotonin,  epinephrine,  LSD)  as  well  as  the  important  question  of 
cerebrovascular  spasm  are  contemplated. 

Other  studies  on  the  metabolism  of  the  nervous  system  in  aging 
(NIMH-32  and  33)  and  on  various  chendcal  components  of  individual  cells  and 
tissues  (NINDB  L-16,  L-17,  L-18,  and  L-19)  are  described  elsewhere. 

FUIvIDAMENTAL  STUDIES  ON  HORMONES  AND  DRUGS 

Although  pharmacology  and  endocrinology  have  made  important  practical 
contributions  in  the  past  several  decades,  our  information  to  date  concerning 
the  action  of  hormones  and  drugs  is  largely  descriptive.  Little  is  known  of 
the  fundamental  mechanisms  whereby  these  endogenous  and  exogenous  agents 
exert  their  effects  and  yet  it  is  just  such  information  which  is  needed  for 
the  synthesis  of  new  drugs  developed  to  produce  specific  therapeutic  effects. 
It  vias  with  this  concept  in  mind  that  the  Laboratory  of  Cellular  Pharmacolos'' 
v/as  established  this  year  to  investigate  the  enzymatic  and  other  biochemical 
mechanisms  of  drrig  and  hormone  synthesis  and  their  action  in  the  body. 
Studies  of  cell  metabolism  and  cellular  function  as  a  whole,  involving  a 
variety  of  different  techniques  and  approaches,  appear  to  be  the  only  means 
of  acquiring  a  definitive  understanding  of  the  mechanism  of  drug  action. 

The  present  and  projected  activities  of  the  laboratory  fall  within 
three  main  areas:  Studies  on  biological  methylationj  studies  in  comparative 
biochemistry;  and  studies  on  the  interrelation  between  amino  acid  metabolism 
and  the  tricarboxylic  acid  cycle.  These  three  areas  are  not  entirely 
separate  but,  in  fact,  overlap  to  a  considerable  extent  so  that  the  individual 
projects  to  be  described  separately  emerge  from  a  broad  continuiim  of  coranon 
interest  and  background.  For  this  reason  and  also  because  of  its  recent 
organization,  the  laboratory  has  operated  as  a  xmit  and  has  not  yet  been 
divided  into  sections. 

The  biological  methylation  mechanisms  appear  to  be  of  particular 
interest  in  cellular  pharmacology.  It  is  well-known  that  methylated  compounds 
like  acetylcholine,  epinephrine  and  others  play  a  fundamental  role  in  neuro- 
physiological  phenomena  such  as  conduction  and  transmission  of  the  nerve 
impulse  and  that  the  chemical  structure  of  many  drugs  having  marked  neuro- 
pharmacological  activity  (e.g.,  nicotine,  morphine,  bufotenin,  eserine,  etc.) 


-  10  - 


reveal  the  presence  of  a  methyl  group  attached  to  an  nitrogen,  s\il.fur,  or 
oxygen  atom.  At  the  present  time  the  most  satisfactory  working  hypothesis 
suggests  that  the  methyl  group  in  all  these  cases  is  derived  from  the  amino 
acid,  methionine.  On  the  basis  of  the  vrell  recognized  vrork  of  Dr.  Cantoni, 
Chief  of  this  Laboratory,  it  seems  clear  that  the  activation  of  methionine 
by  energy-rich  phophorus  compounds  is  a  prerequisite  to  the  transfer  of  its 
methyl  group.  An  elucidation  of  the  enzjmiatic  mechanism  of  this  reaction 
(NIiyH-21)  would  therefore  be  a  great  advance  in  our  understanding  of  the 
importance  of  methylation  mechanisms  in  cellular  metabolism  and,  specifically, 
in  brain  metabolism.  Moreover,  the  significance  of  the  reaction  catalyzed  by 
the  methionine  activating  enzjrme  is  not  limited  to  transmethylation  but  is 
of  importance  in  the  area  of  energy  metabolism  and,  as  such,  is  of  general 
biological  interest.  Many  of  the  drugs  such  as  morphine  and  mescaline,  which 
act  on  the  central  nervous  system,  contain  in  their  molecule  a  specific 
methyl-oxygen  or  methoxy  group.  Furtheimore,  alteration  of  this  structural 
feature  leads  to  changes  in  the  pharmacological  activity  of  the  drug.  Little 
is  known  of  the  biological  origin  of  these  methoxy  groups  and  any  information 
gained  in  this  connection  (NIMH-22)  will  be  useful,  leading  perhaps  also  to 
a  better  appreciation  of  the  basis  upon  which  the  pharmacological  effects  on 
the  central  nervous  system  are  foxinded.  In  general,  chemical  compounds 
containing  a  positively  charged  nitrogen  or  sulfur  atom  ("oni\am"  compound) 
have  profound  effects,  both  inhibitory  and  excitatory,  on  neural  tissue,  and 
have  found  extensive  pharmacological  application.  The  existence  of  an  inti- 
mate relation  between  "onium"  compounds,  e.g.  acetylcholine,  and  normal 
neural  function  is  certain.  The  contemplated  studies  of  the  biochemical 
mechanism  for  formation  and  utilization  of  this  type  of  chemical  agent 
(NIMH-23)  are  likely  to  increase  understanding  of  normal  and  deranged  neural 
function. 

The  problem  of  selective  toxicity  or  specificity  in  pharmacological 
response  must  be  regarded  as  the  central  problem  in  pharmacology.  It  has 
been  recognized  for  a  long  time  that  chemotherapy  and  selective  toxicity 
are  intimately  related,  yet  a  definition  of  the  problem  of  specificity  of 
pharmacological  response  in  terms  of  enzyme  m.echa.nisms  has  not  been  formulated 
clearly  and  has  been  demonstrated  even  less  adequately.  Probably  this  spec- 
ificity is  related  to  the  fact  that  the  enzymatic  equipment  of  different 
cells  and  tissues  is  different.  Generally,  it  is  agreed  that  quantitatively 
and  qualitatively  the  enzjnne  composition  of  different  cells  and  tissues  varies 
considerably  and  that  it  is  related  closely,  though  not  always  obviously,  to 
cellular  function.  However,  it  has  not  been  generally  appreciated  that  in 
different  tissues  of  a  single  animal  species,  or  in  the  same  tissue  of 
different  animals,  enzymes  which  catalyze  the  same  reactions  may  be  different 
also.  If  specificity  of  drug  action  is  to  be  related  to  discrete  differences 
in  the  enzymatic  make-up  of  different  cells  or  tissues,  more  investigations 
are  required  in  the  field  of  comparative  enzymolos''.  A  steady,  long-range 
effort  in  this  direction  is  required  (NII''iH-25)  and  early  spectacular  results 
are  not  to  be  expected.  However,  studies  of  this  kind  may  provide  in  due 
course  a  basis  for  a  more  rational  approach  to  drug  therapy.  Moreover,  it  is 
possible  that  some  insight  might  be  gained  through  this  type  of  approach  into 
the  problem  of  the  nature  and  mechanism  of  enzyme  synthesis. 
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The  third  phase  of  the  activity  of  this  laboratory  is  in  the  relation- 
ships between  the  intermediary  metabolism  of  carbohydrates  and  amino  acids 
(NIMH-24),  a  study  recently  begun  by  Dr.  Seysiour  Kauftaan.  There  are  numerous 
examples  of  how  progress  in  the  field  of  intermediary  metabolism  has  provided 
a  clearer  picture  of  certain  biological  phenomena.  The  elucidation  of  the 
mechanism  of  anaerobic  glycolysis,  for  example,  has  had  a  profound  impact  on 
our  understanding  of  the  process  of  muscular  contraction.  Besides  the 
possible  contribution  of  this  study  to  fundamental  biochemistry,  the  recent^ 
use  of  certain  amino  acids  in  the  therapy  of  mental  retardation  and  convulsive 
states  suggests  the  need  for  further  research  in  their  metabolism. 

Future  research  in  this  area,  besides  the  prosecution  of  the  projects 
already  planned  and  initiated,  should  include  investigations  on  the  mechanism 
of  synthesis  of  alkaloids  and  other  drugs  by  plants  and  the  production  and 
metabolism  of  animal  homones  (NIMH-a?).  Little  is  knovm  of  the  relationship 
between  alkaloids  and  closely  related  coi-pounds  such  as  the  vitamins  or  co- 
enzymes. However,  similar  metabolic  origin  is  strongly  suggested  and  this, 
in  turn,  indicates  the  possibility  of  close  physiological  relationship  between 
vitamins  and  alkaloids.  Such  a  program,  in  the  light  of  recent  advances  in 
enzyme  chemistry  and  intermediary  metabolism,  appears  to  have  excellent  pros- 
pects of  yielding  valuable  information. 

STUDIES  ON  DRUG  ADDICTION 

The  Addiction  Research  Center  of  the  National  Institute  of  Mental 
Health,  under  the  leadership  of  Dr.  Harris  Isbell,  at  the  Public  Health 
Service  Hospital  in  Lexington,  Kentucky  has  continued  its  important  and  useful 
work  on  the  mechanisms  of  narcotic  addiction  and  the  testing  of  new  analgesic 
drugs  for  addictive  liability. 

Addiction  Liability  Testing.  This  particular  phase  of  the  activities  of  the 
Addiction  Research  Center  is  carried  out  as  a  public  service.  As  new  drugs 
are  developed  by  the  pharmaceutical  industry  they  are  sent  to  the  Center  by 
the  Committee  on  Drug  Addiction  and  Narcotics  of  the  National  Research  Council 
for  evaluation  of  their  addictive  properties.  Drugs  which  are  shown  to  be 
addictive  are  placed  under  the  provisions  of  the  Federal  Narcotic  Acts  by 
proclamations  of  the  President.  During  the  year  (NIMH-43)  nine  new  analgesics 
were  evaluatedj  four  of  these  proved  to  have  addicting  potentialities  and  five 
were  devoid  of  such  action.  Studies  on  four  other  new  analgesics  are  currently 
in  progress.  The  properties  of  three  new  morphine  antagonists  vrere  also  eval- 
uated. Chief  interest  in  this  project  continues  to  be  focused  on  the  morphine 
antagonists  and  on  mixtures  of  analgesics  and  antagonists. 

Part  of  the  addiction  liability  nesting  program  is  carried  on  in 
collaboration  with  the  Department  of  Defense  and  designed  to  develop  a  syn- 
thetic substitute  for  codeine.  Such  a  substitute  is  needed  in  order  to  free 
the  nation  from  the  necessity  of  stockpiling  opium  against  the  possibility  of 
war.  The  most  significant  development  in  this  project  was  the  finding  that 
narcotine  is  devoid  of  addiction  liability.  This  substance  has  been  shown  to 
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suppress  cough  in  animals  and  its  clinical  antitussive  value  is  nov;-  being 
investigated  elsewhere.  Narcotine  is  the  second  potential  substitute  for 
codeine  developed  through  this  program. 

Chronic  Barbiturate  and  Alcoholic  Intoxications.  It  was  found  that  an 
occasional  patient  v;ho  had  been  taking  0.6  pja,   of  secobarbital  or  pento- 
barbital daily  would  develop  convulsions  or  a  mild  delirium  following  abrupt 
withdrawal  of  the  barbiturate.  The  incidence  and  severity  of  symptoms  follow- 
ing withdravral  of  barbiturates  after  intoxication  vjith  0.4  gm.  daily  is  now 
being  determined..  The  ultimate  purpose  of  this  project  (NIl>fi-45)  under  Dr. 
Fraser  is  to  determine  the  minimal  level  of  barbiturate  intake  which  will 
create  a  definite  degree  of  physical  dependence. 

Electroencephalograms  obtained  during  a  cycle  of  experimental 
alcoholic  intoxication  for  the  previous  year  were  completely  analyzed.  A 
definite  pattern,  which  paralleled  the  development  of  "metabolic"  and  "tissue" 
tolerance,  was  detected.   It  was  also  shoi\-n  that  substitution  of  alcohol  for 
barbiturates  in  persons  strongly  addicted  to  barbiturates  decreased  the 
expected  incidence  of  paroxysmal  activity,  indicating  partial  physiological 
equivalence  of  chronic  barbiturate  and  alcoholic  intoxications. 

Emphasis  in  the  field  of  barbiturate  and  alcoholic  intoxications  is 
being  shifted  from  clinical  investigations  to  laboratory  studies,  using 
animals,  in  the  hope  of  developing  a  better  understanding  of  the  pathologic 
physiology  of  these  conditions  and  in  the  hope  of  developing  means  for  eval- 
uating various  therapeutic  regimes. 

Intoxications  Other  Than  Analgesics.  Barbiturates,  and  Alcohol.  Chief 
interest  in  this  field  has  been  centered  en  the  hallucinogenic  drug,  LSD-25 
(diethylamide  of  lysergic  acid).  Acute  intoxication  vath  this  drug  has  been 
termed  "experimental  schizophrenia,"  but  practically  no  chronic  work  has  been 
done  with  it.  In  patients  studied  by  Dr.  Isbell  (NIMH-44),  the  drug  induces 
a  characteristic  syndrome  mimicked  in  toto  only  by  mescaline.  Although 
isolated  symptoms  which  occur  in  schizophrenia  are  observed  during  acute 
LSD-intoxication,  the  total  syroptom-picture  '^oes  not  entirely  resemble  that 
of  schizophrenia.  Definite  relationship  between  the  size  of  the  dose  of 
L3D-25  and  the  degree  of  "mental"  and  "non-mental"  effects  ims   observed. 
LSD  produces  distinct  changes  in  the  Mnnesota  Multiphasic  Personality 
Inventory,  consisting  of  statistically  significant  elevation  on  the  Pt 
(psychasthenia),  Sc  (schizophrenia).  Pa  (paranoia),  SI  (social  introversion^, 
and  the  Taylor  Anxiety  Scale.  During  chronic  administration  of  LSD,  the 
original  spectacular  effects  can  no  longer  be  obtained  after  two  or  three 
days  administration  of  one  dose  daily.  Once  this  tolerance  has  developed, 
it  is  not  completely  overcome  by  increasing  the  dose  as  much  as  four  times. 
Tolerance  is  lost  as  rapidly  as  it  is  developed  since  the  degree  of  LSD- 
effect  reaches  levels  observed  prior  to  chronic  intoxication  after  three 
days  of  abstinence. 

During  the  coming  year,  it  is  expected  that  much  less  work  will  be 
done  with  LSD.  Trial  of  the  drug,  bufotenine,  which  is  chemically  related  to 
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serotonin  and  induces  sjoaptcans  in  the  monkey  resembling  those  caused  by  LSD, 
vdll  be  made.  Investigations  of  the  cardiovascular  effects  of  some  drugs 
in  the  cannabinol  (marihuana)  group  will  be  undertaken.  Studies  on  the 
psychological  effects  of  some  sympathomimetic  amines  will  be  initiated. 

Biochemistry  of  Addiction.  Work  in  this  field  under  Dr.  Eisenman  continued 
to  be  centered  on  the  changes  in  the  functions  of  the  endocrine  system  induced 
by  acute  and  chronic  administration  of  morphine  (NIMH-46).  Previous  experi- 
ments had  shown  that  morphine  depressed  the  excretion  of  17-ketosteroids  in 
male  patients  and  that  withdrawal  of  morphine  ^ifas  followed  by  a  marked        ^ 
"rebound"  in  excretion  of  these  substances.  During  the  current  year,  we  have 
found  similar  changes  in  the  excretion  of  the  corticoids  derived  solely  from 
the  adrenal  glands  during  morphine  addict. .on  and  withdrawal.  Evidence 
suggestive  of  a  decrease  in  the  excretion  of  pituitary  gonadotropin  was  also 
obtained.  The  activities  of  the  biochemical  unit  will  probably  soon  be 
shifted  to  the  fields  of  drug  metabolism  and  enzymology. 

Neuropharmacology  of  Chronic  Drug  Intoxication.  It  was  found  by  Dr.  Wikler 
and  his  colleagues  that  the  development  of  physical  dependence  on  morphine 
in  chronic  spinal  animals  is  completely  prevented  by  the  administration  of 
large  amounts  of  Nalorphine  every  three  hours.  This  work  (NIMH-4S)  complements 
that  described  above  in  the  section  on  Addiction  Liability  Testing  ivith  respect 
to  mixtures  of  analgesics  and  antagonists,  A  beginning  v/as  made  in  deter- 
mining the  neuropharmacology  of  acute  and  chronic  barbiturate  intoxication. 
Attempts  to  develop  physical  dependence  on  alcohol  in  dogs  were  initiated 
during  the  year  but  the  experiments  are  incomplete.  Trend  in  the  activities 
of  this  section  x\all  be  a  gradual  shift  from  studies  on  analgesic  drugs  to 
the  elucidation  of  the  mechanisms  underlying  other  drug  intoxication. 

Experimental  and  Clinical  Psychology  of  Addiction.  In  the  preceding  calendar 
year,  Dr.  Hill  developed  a  method  for  determining  the  effects  of  morphine  on 
the  conditioned  inhibition  of  a  feeding  response  in  rats.  His  application 
indicated  that  morphine  was  reducing  anxiety  in  the  rats  in  anticipation  of 
a  painful  stimulus.  Specificity  of  the  method  has  been  under  test  during 
the  current  year  (NIMH-47).  It  is  hoped  that  this  method  will  provide  another 
means  of  testing  new  drugs  for  pain  relieving  properties.  It  was  also 
demonstrated  in  man  that  the  effects  of  morphine  and  pentobarbital  on  reaction 
time  were  greatly  affected  by  altering  the  motivation  of  the  subjects  used  in 
the  experiment  (NIMH-47).  Such  a  demonstration  of  marked  variation  of  drug 
effects  by  altering  the  situation  in  which  the  drugs  were  given  is  of  great 
theoretical  and  practical  importance. 

Plans  for  the  coming  year  include  extension  of  the  experiments  on  the 
effect  of  motivations  on  drug  effects,  beginning  of  attempts  to  condition 
phenomena  of  physical  dependence,  and  the  development  of  inventories  for 
assessing  the  subjective  effects  of  the  classes  of  drugs  in  which  the  NIMH 
Addiction  Research  Center  is  interested. 
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DEVELOPMENT,  REGENERATION,  AW   AGING  OF  THE  NERVOUS  SYSTEM 

A  group  of  related  properties  of  the  nervous  system,  important  not 
only  for  their  fundajnental  nature  but  also  because  they  are  intimately 
involved  in  certain  mental  and  neurological  problems  of  national  significance, 
are  its  ability  to  grow,  its  commonly  accepted  inability  to  regenerate,  and 
its  tendency  to  mature  and  grow  old  and  less  effective.  Several  groups  of 
investigators  in  the  Basic  Research  Program  are  attacking  many  phases  of 
these  associated  problems. 

Development  and  Regeneration.  Dr.  William  Windle,  Chief  of  the  Laboratory  of 
the  Neuroanatomical  Sciences  and  well-known  as  a  neuroembryologist  even  before 
his  recent  and  promising  research  on  nervous  regeneration,  has  organized  an 
important  Section  on  Development  and  Regeneration  primarily  concerned  vdth 
these  problems.  During  the  past  year  he  has  initiated  a  systematic  study  of 
the  embryological  development  of  certain  fiber  tracts  and  nuclei  in  the  hioman 
embryo  based  upon  material  which  has  been  collected  during  the  past  twenty 
years  and  prepared  by  certain  silver  staining  methods  to  bring  out  finer 
details  of  neuron  growth  (NINDB  L-8).  Knowledge  of  the  intrinsic  development 
of  the  human  brain  is  fundamental  to  a  clear  understanding  of  adult  brain 
anatomy  and  physiology,  yet  little  is  known  of  this  intrinsic  structural 
development  at  present. 

Certain  aspects  of  the  "doctrine  of  specific  nerve  energies"  are  being 
re-examined.  '/^Ihen  mammalian  peripheral  somatic  nerves  are  cut  and  transposed 
in  such  a  way  that  fibers  of  one  are  directed  in  their  regeneration  toward 
the  end  organs  of  another,  it  is  held  that  no  functional  restitution  ensues. 
The  end  organs  appear  to  be  incapable  of  inducing  neuronal  specificity  in  the 
nerve  in  question,  at  least  in  mammals,  although  this  process  has  been  shown 
to  occur  readily  in  certain  lower  forms.  The  situation  has  not  been  adequately 
examined  and  put  to  scientific  tests  in  the  case  of  the  autonomic  nerves  in 
mammals.  Studies  during  the  past  year  by  Dr.  Guth  of  this  laboratory  (NINDB 
L-14  and  L-15),  involving  transplantation  of  the  central  stump  of  the  severed 
vagus  nerve  of  the  cat  into  the  sympathetic  trxink  so  that  the  fibers  regener- 
ated toward  the  superior  cervical  sjonpathetic  ganglion,  revealed  some  func- 
tional restitution.  Vasomotor  reflexes  became  re-established  by  preganglionic 
parasympathetic  neurons  which  formed  synapses  with  postganglionic  sjrmpathetic 
neurons  in  the  superior  central  cervical  sympathetic  ganglion,  indicating 
that  even  in  mammals  one  nenre  may  be  made  to  regenerate  and  substitute  for 
another. 

Abnormalities  in  fetal  or  neonatal  development  may  be  responsible  for 
certain  types  of  cerebral  palsy  and  mental  retardation.  A  project  on  which 
little  new  work  has  as  yet  been  done  has  to  do  with  asphyxia  during  birth 
and  its  effects  upon  the  structure  and  function  of  the  brain  (NINDB  L-9).  The 
initial  experiments,  carried  out  several  years  ago,  demonstrated  in  guinea 
pigs  that  neuromuscular  disorders  resembling  certain  aspects  of  cerebral 
palsy  in  man  resulted  from  asphyxia  neonatorum.  Furthermore,  impairment  of 
intelligence  and  learning  ability  was  demonstrated  in  animals  which  had 
recovered  from  the  neuromuscular  disorders.  This  direct  evidence  that 
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asphyxiation  at  birth,  not  only  can  lead  fo  cerebral  palsy  but  may  also  be 
one  Q'f  the  causes  of  mental  defectiveness,  needs  to  be  explored  further. 
Within  a  short  time  additional  experiments  along  this  line  vrill  be  in  progress 
and  effects  of  obstetrical  anesthetics  vdll  be  studied. .  There  is  reason  to 
expect  that  this  type  of  research  vail  point  a  way  to  preventive  measures  in 
man. 

Dr.  Gordon  Allen  in  a  cooperative  study  at  the  New  York  Psychiatric 
Institute  with  Dr.  Franz  Kallman,  a  noted  authority  upon  the  genetics  of 
mental  disease,  has  been  investigating  the  genetic  and  congenital  aspects  of 
mental  deficiency  by  studies  upon  twin  families  in  which  one  or  both  members 
of  the  pair  have  been  diagnosed  as  mentally  defective.  During  the  pa-i  year 
he  has  increased  the  number  of  cases  in  his  sample  to  539  sets  of  twins,  12 
sets  of  triplets,  and  2  sets  of  quadruplets  (MIMH-63).  The  carefxil  clinical 
and  psychological  tests  of  these  individxials  along  with  studies  of  their 
blood  grouping  are  still  continuing  and  statistical  analysis  of  the  results 
will  be  made  during  the  forthcoming  year. 

Research  on  the  subject  of  regeneration  in  the  central  nervous  system 
constitutes  a  major  endeavor  of  Dr.  Windle's  laboratory  and  was  the  first 
project  to  be  activated.  The  subject  has  been  reviewed  recently  by  33 
participants  to  a  conference  held  at  the  NIH  in  May  1954.  A  monograph  with 
complete  bibliography  is  now  in  the  process  of  publication  (NINDB  L-2). 
Central  nervous  regeneration  occurs  readily  in  certain  lower  forms  of  animals, 
such  as  amphibians,  but  does  not  occur  readily  in  mammals  and  is  said  not  to 
occur  in  man.  It  has  been  found  possible  to  bring  about  some  regeneration 
in  the  severed  spinal  cord  of  adult  cats  and  dogs  by  administering  drugs  whicl; 
act  partly  to  inhibit  the  formation  of  glial  barriers  and  thus  permit  the 
regenerating  neurons  to  traverse  the  site  of  the  damage  (NINDB  L-3).  An 
effort  is  being  made  to  extend  this  work  to  the  point  of  bringing  about 
functional  restitution  but  no  striking  success  has  as  yet  been  achieved.  A 
n\jmber  of  related  aspects  of  the  problem  are  being  investigated  (NINDB  L-3,  kj 
5,  6,  7,  12,  22).  The  significance  of  this  research  can  best  be  illustrated 
by  pointing  out  that  there  are  about  100, OQf  paraplegic  individuals  in  the 
United  States  who  have  required  or  still  do  require  a  great  deal  of  hospital- 
ization. It  is  estimated  by  the  Liberty  Mutual  Insurance  Company  of  Boston 
that  the  cost  of  indemnity  and  continuous  hospitalization  of  a  single  para- 
plegic patient  would  amount  to  1400,000.  Should  it  ever  become  possible  to 
induce  functional  neuronal  regeneration  in  patients  of  this  type,  incalculable? 
savings  in  human  resources  and  money  may  be  effected. 

These  studies  on  the  anatomical  and  genetic  aspects  of  the  de  elopment 
of  the  nervous  system  are  paralleled  by  studies  in  the  Laboratory  of  Psychology 
on  the  factors  responsible  for  the  development  of  personality  and  other  psy- 
chological aspects  of  the  problem.  These  are  included  in  the  report  of 
Clinical  Investigations,  NIMH. 

Aging  of  the  Nervous  System  and  of  the  Mind.  Th«»  Section  on  Aging,  under  Dr. 
James  Birren,  in  the  Basic  Research  Program  is  continuing  to  investigate  many 
of  the  aspects  of  this  problem  from  the  anatomical,  biochemical,  and  psyeha- 
logical  points  of  view,  With  the  help  of  the  animal  pi-oduction  facilities 
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of  NIH,  he  has  raised  a  colony  of  aged  rats  corresponding  in  many  aspects 
of  their  behavior  to  hiunan  beings  at  the  end  of  the  normal  life  span.  In  the 
past  year  he  has  begun  quantitative  measurement  of  certain  aspects  of  the 
behavior  of  these  animals  and  has  shown  a  marked  slowing  in  the  reaction  time 
(NIMH-28).  These  changes  can  be  compared  with  similar  changes  which  this 
investigator  has  found  in  aging  human  beings  (NIMH-29). 

In  a  recent  publication,  Dr.  Seymour  Kety  of  the  Section  on  Cf  .^ebral 
Metabolism,  Laboratory  of  Neuro chemistry,  pointed  out  on  the  basis  Ox  his 
own  work  and  that  of  others  that  there  was  a  progressive  fall  in  the  blo<»d 
flow  and  the  metabolism  of  the  human  brain  with  advancing  age  (NIMH-I6). 
This  section  and  the  Section  on  Aging  are  now  collaborating  with  Dr.  Perlin 
of  the  program  in  Clinical  Investigations  on  a  long-term  study  which  will 
correlate  in  the  same  individual  measurements  of  cerebral  blood  flow,  cerebral 
metabolism,  and  certain  psychological  attributes  such  as  perceptual  abilities 
and  personality  structure  (NIMH-30).  These  observations  on  the  brain  as  a 
whole  are  being  paralleled  by  Dr.  Streich«r,  who  is  investigating  certain 
biochemical  functions  in  brain  tissue  in  vitro  as  a  function  of  age  (NINH-32 
and  33).  In  the  field  of  the  structural  changes  associated  xsrith  aging.  Dr. 
Birren  is  undertaking  a  careful  quantitative  study  of  the  histological 
changes  in  the  nervous  system  as  a  function  of  age,  by  careful  counts  of 
cellular  population,  blood  vessels,  and  measurement  of  extracellular  space 
(NIMH-31).  Surprisingly  enough,  quantitative  data  upon  this  subject  are 
woefully  lacking.  A  study  on  the  hemodjmamio  factors  concerned  lArith  the 
formation  of  cerebral  hemorrhage,  one  of  the  most  common  causes  of  death 
among  the  elderly,  is  being  pursued  by  Dr.  Cammermeyer  of  the  Laboratory  of 
Neuroanatomical  Sciences  (NINDB  L-20). 

PERCEPTION  AND  BEHAVIOR 

Research  into  the  basic  mechanisms  involved  in  perception,  learning, 
and  behavior  are  encomyassad  in  the  program  of  the  Laboratory  of  Psychology 
recently  set  up  in  both  the  Basic  Research  Program  and  in  the  program  of 
Clinical  Investigations  of  NIMH  under  Dr.  David  Shakew,  a  distinguished 
psychologist.  The  function  of  psycholo^r  in  these  areas  and,  for  tt  x,   matter, 
in  the  whole  field  of  mental  health  is  in  one  sense  central.  This  .s  not 
meant  in  the  sense  of  being  more  fundamental  or  basic,  but  rather  in  th« 
sense  of  being  at  that  level  of  organization  where  it  can  serve  as  a  cross- 
road for  many  disciplines  or  a  bridge  between  two.  Because  of  its  special 
history  —  its  concern  with  both  measurement  on  the  one  hand  and  with  gross 
behavior  on  the  other  —  it  can  serve  as  a  bridge  between  disciplines  such 
as  biology  and  sociology  or  between  physiology  and  psychiatry. 

Studies  of  the  Section  on  Perception  and  Learning  —  the  effects  of 
LSD  on  visual  functions  (NIMH-38-C)  and  the  recording  of  eye  movements 
(NIMH-40)  ~  have  been  discussed  under  the  Special  Senses.  Dr.  Blough, 
recently  appointed  to  this  laboratory,  has  developed  a  technique  capable  of 
yielding  continuous  threshold  measures  j.or  visual  discrimination  in  an  un- 
restrained animal.  This  technique  will  be  further  developed  and  applied  to 
studies  of  vision  in  pigeons  in  an  effort  to  identify  basic  mechanisms  of 


-  17  - 

diacriniination  learndug  (NI]yjH-42).  A  similar  study  of  discrimination  learn- 
ing in  normal  man  is  being  undertaken  (NIMH-41). 

Two  important  psychological  theories  of  normal  perception  have  been 
promulgated  in  recent  years  —  that  of  KBhler  and  that  of  Hebb.  In  many 
respects,  these  tvro  theories  are  alternative  rather  than  complimentary  and 
Dr.  Carlson  has  designed  a  study  which  should  provide  an  important  source  of 
evidence  for  deciding  between  the  two  (NIMH-39).  In  order  to  understand  fully 
the  distortions  in  perception  which  are  found  in  mentally  deranged  patients, 
it  is  necessary  to  have  a  sound  theorj'-  of  the  normal  processes  of  perception. 

In  the  past  year  a  Section  on  Animal  Behavior  has  been  organized  Tmder 
Dr.  Enger  Rosvold,  who  is  preparing  a  colony  of  primates  for  future  studies. 
Continuing  the  work  which  he  successfully  carried  on  at  Yale,  this  section 
will  investigate  the  relationship  between  brain  function  and  behavior  by 
means  of  neviro surgical,  neurophysiologx^al,  endocrinological,  and  psycho- 
logical techniques  (NIiyiH-37).  During  the  past  year,  he  has  shown  that 
calculated  changes  in  brain  cause  changes  in  behavior  which  can  be  reliably 
measured.  Specifically,  it  has  been  possible  to  demonstrate  differential 
effects  of  various  lesions  on  intelligence,  emotional  behavior,  and  group 
behavior*  The  section  has  also  been  developing  a  continuous  performance 
test  and  improving  its  design  in  the  hope  that  it  will  reliably  discriminate 
subjeG±s  with  brain  damage  from  normal  subjects  (NIMH-36).  Preliminary 
findings  indicate  that  the  test  can  be  successful  under  certain  conditions. 
Since  there  is  not  now  available  any  easily  administered  objective  test 
which  will  demonstrate  the  effect  of  brain  damage  on  serial  function,  such 
a  development  appears  promising. 

For  a  considerable  time  more,  the  discipline  of  psychology  will  have 
to  wage  a  constant  struggle  with  the  problems  of  pinning  data  down  to  say 
nothing  of  the  problem  of  pinning  the  questions  down.  This  will  be  reflected 
in  the  work  of  the  Laboratory  of  Psychology.  Within  its  wide  range  of  studiet 
it  will  be  seen  that  much  time  is  devoted  to  methodological  problems  as  well 
as  to  substantive  ones.  Other  research  of  this  laboratory  is  reviewed  under 
the  report  of  Clinical  Investigations,  NIMH^ 

HUMAN  RELATIONS 

Basic  research  in  the  complex  and  difficult  field  of  human  relations 
is  under  the  able  leadership  of  Dr.  John  Clausen,  Chief  of  the  Laboratory 
of  Socio-environmental  Studies.  During  1954,  this  laboratory  was  brought 
substantially  to  full  personnel  strength  and  the  scope  of  research  iindertaken 
was  broadened,  with  the  initiation  of  several  small-scale  projects  on 
problems  of  methodology  and  on  social  interaction  within  treatment  settings. 

A  major  pi^oject  of  the  laboratory  is  a  study  of  the  impact  of  mental 
illness  upon  the  family  of  the  patient  (NIMH-49,  50,  51,  and  52).  This 
study  which  has  largely  concentrated  upon  the  wife's  attitudes  and  behavior 
is  in  the  stage  where  data  are  still  being  collected  and  the  results  are 
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primarilj  descriptive  and  preliminary.  However,  the  effects  of  the  illness 
upon  the  wife's  orientation  and  communication  with  other  persons  has  been 
analyzed  and  correlated  v/ith  the  wife's  educational  status,  acceptance  of 
the  diagnosis,  and  the  amount  of  affection  expressed  by  the  wife  for  her 
husband.  There  is  evidence  that  attempts  at  concealment  added  appreciably    f 
to  the  psychological  stress  experienced  by  the  wife.  This  study  has  special^ 
relevance  to  problems  of  society's  recognition  and  treatment  of  pre-hospitalized 
mentally  ill  individxials,  to  questions  of  hospital  procedures  in  providing 
the  kinds  of  help  that  patients'  fsmlies  need,  and  for  an  understanding  of 
problems  of  rehabilitation  of  the  discharged  mental  patient.  Drs.  Yarrow 
and  Jordan  of  this  laboratory  have  initiat':d  a  much  needed  study  on  the 
validity  of  retrospective  data  on  parent-child  relationships  (NIMH-53).  "his 
is  a  carefully  controlled  and  critical  analysis  of  the  validity  of  such  data 
upon  which  much  investigation  in  psychiatry  has  depended. 

Drs.  Clausen  and  Kohn  have  in  the  past  year  completed  two  phases  of 
their  long-term  study  of  social,  demographic,  and  health  factors  relating  to 
mental  illness  in  Hagerstown  (NIMH-55).  The  source  of  the  data  consisted  of 
interviews  with  all  available  persons  hospitalized  for  schizophrenia  from 
Hagerstown  during  a  twelve-year  period  and  similar  interviews  with  a  care- 
fully selected  control  group.  This  important  matching  procedure  was  made 
possible  by  earlier  Public  Health  Service  studies  and  their  records  in 
Hagerstown.  Two  important  findings  ha\-e  emerged  ~  one,  that  social  isola- 
tion does  not  seem  to  be  a  predisposing  factor  in  schizophrenia,  but  appears 
to  be  the  result  of  prior  difficulties  in  interpersonal  relationships,  a 
consequence  rather  than  a  cause  of  developing  illness.  Secondly,  these 
studies  confirmed  and  amplified  previous  and  less  rigidly  controlled  findings 
reporting  that  the  mother  of  the  schizophrenic  patient  has  typically  played  a 
very  strong  authority  role  and  his  father  a  very  weak  one  toward  the  child. 

Three  small-scale  studies  of  social  interaction  within  the  wards  of 
the  Clinical  Center  were  undertaken  within  the  latter  half  of  the  year 
(Nllffl-SS-C,  59-C,  and  60-C).  Dr.  Goffman  has  been  investigating  norms 
regulating  social  interaction  among  patients  and  personnel  through  direct 
participation  vxith  patients  on  a  ward.  Dr.  Deasy  has  been  studying  the  way 
in  which  nurses  treat  their  patients  as  related  to  the  "reputation"  of  the 
patient  among  the  nursing  staff,  and  Mrs.  Schwartz  has  investigated  the 
changing  perception  v;hich  nurses  have  of  patients  and  of  their  duties  when 
the  traditional  role  of  the  nurse  is  redefined  by  the  ward  administrator. 
Dr.  Youmans  is  engaging  in  a  study  (NIMH-6\)  which  seeks  to  relate  the  career 
patterns  of  selected  administrative  personnel  to  social  origins,  levels  of 
aspiration,  attitudes  toward  supervisory  practices,  and  authoritarianism, 
and  an  index  of  psychological  stress.  A  study  of  social  psychological  factorsi 
in  juvenile  delinquency  (NIMH-JV)  and  of  the  social  factors  which  produce 
vulnerability  to  psychological  stress  (NIffl-56)  are  about  to  be  initiated. 

The  laboratory  took  advantage  of  the  availability  of  vaccination 
against  poliomyelitis  in  a  local  community  to  study  the  social  and  psycho- 
logical factors  relating  to  the  acceptance  of  a  public  health  program 
(NIIylH-62),  Interesting  and  significant  correlations  were  found  between  the 
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attitudes  toward  such  public  health  programs,  ability  to  assess  their 
objectives,  inclination  to  seek  professional  guidance,  and  the  socio-economic 
and  educational  scales  of  the  families.  ICnowledge  of  such  relationships, 
especially  when  placed  upon  a  statistically  significant  basis  rather  than 
upon  the  hijinches  which  often  prevail,  are  of  value  in  designing  public  health 
programs  of  various  sorts  for  the  general  population. 

TECHNICAL  DEVELOPMENT 

Throughout  this  program,  as  in  the  history  of  science  generally,  it 
is  apparent  that  many  important  advances  in  understanding  come  about  only 
with  the  development  of  the  proper  tools  and  methods  of  research.  To  assist 
the  scientists  in  perfecting  their  techniques  and  to  collaborate  with  them 
in  the  elaboration  of  new  ones,  the  Section  on  Technical  Development  was 
established.  Its  Chief,  ffichael  Davis,  combines  the  skills  and  training  of 
an  electronics  engineer  and  a  neurophysiologist.  Besides  the  routine  duties 
of  repair  and  maintenance  (NIIylH-65),  the  section  has  designed,  developed, 
and  constructed  a  wide  variety  of  instruments,  not  previously  available,  for 
the  specialized  purposes  of  the  research  program  (NIMH-67)i  These  have 
included  techniques  for  communication  and  recording  useful  to  the  clinical 
programs  in  psychiatry  and  nexiro surgery,  apparatus  for  psychological  studies, 
and  the  complex  electronic  instruments  important  to  research  in  neurophysiology 
and  biophysics.  The  section  has  developed  instruments  for  the  delicate  task 
of  guiding  microelectrodes  through  the  nervous  system  and  into  individual 
cells  with  a  precision  expressed  in  thousandths  of  a  millimeter.  An  analogue 
computer  capable  of  solving  complicated  equations  such  as  those  involved  in 
measurement  of  local  blood  flow  in  seconds  instead  of  hours  is  under 
construction. 

This  list  by  no  means  exhausts  the  contributions  of  this  section  or 
of  the  program  as  a  whole  to  the  creation  of  new  tools  for  research.  In 
every  laboratory  new  techniques  are  being  developed,  improved  and  modified 
and  then  applied  to  yield  new  information  and  create  better  understanding 
of  the  basic  processes  responsible  for  mental  and  ne\irological  function. 
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8.  Secretarial  personnel 


9.  PROJECT  DESCRIPTION. 

The  Chief  of  the  Laboratory  of  I'euroanatomical  Sciences  reported  for 
duty  on  January  h,   195U«  An  existing  research  project  was  transferred  from 
Morton  Grove,  111.,  to  Bethesda,  IJd,,  on  Jejiuary  27  and  28.  A  room  in  Building 
lit  was  riiade  available  on  a  loan  basis  for  a  short  time  to  house  the  anirasls 
which  were  brought  from  Morton  Grove.  Research  activities  began  in  that  srjace. 
Time  during  the  early  part  of  the  year  was  spent  mainly  in  recruiting  staff, 
ordering  equipment  and  planning  research  activities  of  the  laboratorj^. 

On  I  arch  1,  ISSh}   Dr.  Jan  H.  ¥.  Caminermeyer,  Chief  of  the  Section  on 
Experimental  Neuropathology,  reported  for  duty.  Temporary  laboratory  and 
animal  space  was  provided  in  Building  T-6  on  L'ay  3,  1?5U;  additional  research 
projects  were  activated  at  that  date.  Several  members  of  the  scientific  staff, 
Drs.  Lloyd  Guth,  Leo  C.  Massonust,  Jr.,  L'ilton  W.  Brightman  and  R.  VJajTie 
Albers,  arrived  between  July  1st  and  Septunber  l^th.  On  November  1,  Dr.  Grant 
L.  Rasmussun  reported  for  duty  as  Chief  of  the  Section  on  Functional 
Neuroanatomy.  Exhibit  1  illustrated  the  results  of  this  i^roject  on  organiza- 
tion as  of  the  end  of  the  calendar  ^/ear  195U»  It  should  be  noted  that  negotia- 
tions are  under  way  for  a  many  to  occupy  the  post  of  Chief  of  the  Section  on 
Neurocytology,  as  well  as  for  two  scientists  of  professional  grade  to  com-^-'lete 
the  unit  investigating  cer^,bral  pals;^. 

It  is  hoped  that  some  activities  of  the  laboratory  can  be  transferred 
to  quarters  in  the  Clinical  Center  in  January  1955.  Plans  for  rehabilitation 
of  Building  T-10  began  to  be  laid  in  June  195Uj  and  rctivities  along  this  line 
proceeded  during  the  following  months  of  the  year.   Completion  of  this  space 
is  not  anticipated  before  December  1955;  space  will  be  retained  in  Building 
T-6  until  that  time. 

Proposed  course  of  project;   It  is  estimated  that  the  activities  of 
this  project  are  about  3/U  completed.  The  project  should  be  terminated  in 
1955, 
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9.  PROJECT  DESCRIPTION. 

Objectives:  To  prepare  for  publication  a  Monograph  entitled  "Regenera- 
tion in^the  Central  Nervous  System".  To  compile  a  comprehensive  bibliography 
on  this  subject. 

Accomplisluncnt:  Early  in  195U  it  was  decided  in  meeting  with  Drs. 
Bailey,  Kcty  and  iitone,  to  hold  a  conference  of  investi; gators  interested  in  the 
subject  of  regeneration  in  the  central  nervous  system.  The  objective  vjas  to 
bring  together  and  correlate  existing  information  rrior  to  em.barking  upon 
research  in  this  field  in  the  Laboratory  of  Neuroanatomic^l  Sciences,  The 
National  Advisory  Neurological  Diseases  and  Blindness  Council  provided  a  chair- 
man's grant  to  finance  the  conference. 

At  the  conclusion  of  the  conference  in  .•■ay,  the  Chief  of  this  laboratory 
was  asked  to  serve  as  editor  of  the  proceedings  and  to  put  them  into  such  form 
as  could  be  published  and  made  available  to  the  scientific  public.  Exhibit  II 
shows  the  title  ■i:iagc  of  the  monograph  which  was  sent  to  the  publisher  on 
December  7,  X9Sh»     In  addition  to  providing  a  comprehensive  survey  of  the 
subject  of  regeneration  in  the  central  nervous  system,  the  monograph  contains 
a  bibliography  which  includes  all  known  literature  references. 

Proposed  course  of  project;   Correction  of  proof  and  pr^^paration  of  an 
index  remain  to  be  done  during  1955 •  Royalties  wlxLch  may  accrue  will  be 
given,  by  the  publisher,  to  the  NIH  and  will  be  used  to  reimburse  the 
chairman' s  grant . 
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7.  W.  F.  Windle 


8.  Junior  personnel  of  section  __________ 

9.  PROJECT  DESCRirTIOM. 

Objectives:   To  bring  about  anatomical  and  physiological  regeneration 
in  the  acutely  transected  spinal  cord  of  the  adult  cat.  To  bring  about 
functioned  restitution  as  a  result  of  this  regeneration. 

Methods  cmplo3^cd:  The  spinal  cord  of  the  adult  cat  is  surgically 
transected  at  the  lower  thoracic  or  upper  liaiabar  level.  After  this,  extra- 
ordinary methods  of  anmal  care  are  ncccssaj^y  on  a  daily  basis  to  maintain  these 
spinal  animals  in  first  class  condition.  Certain  pyrogenic  bacterial  polj''- 
saccha.ridcs  are  acaninistered  intravenously  to  inhibit  formation  of  a  glial 
barrier  or,  in  other  ways,  to  promote  a  condition  favorable  to  regeneration  of 
central  nerve  fibers  across  the  tran suction  site.  As  b.   rule  txro  cats  are 
operated  at  each  session,  one  receiving  no  therapy  "and  serving  as  a  control, 
for  the  other  whi-Ch  is  given  the  pyrogen.  Comparison  of  the  subsequent  events 
in  resn^ct  to  neurological  improvements  is  made  from  time  to  tJsae   and  recorded 
in  3-D  motion  pictures . 

:"ajor  findings;  Findings  in  the  current  scries  tend  to  be  confirmatorj' 
of  earlier  experiments  carried  out  nrior  to  the  establisliment  of  the  Labora- 
tory'' of  Neuro anatomical  Sciences,  One  nex^r  observation:  phenomena  resembling 
those  encountered  in  spinal  cats  recci\'lng  intravenous  pj^Togen  therapy 
occurred  in  an  animal  which  postoperatively  contracted  a  urinary  tract 
infection  with  an  organism  toown  to  -reduce  bacterial  pjTTogens. 

Significance:   The  studies  form  a  basis  for  possible  therap;/  in  acute 
human  paraplegias.  At  the  present  tirae  there  is  little  other  than  physical 
rehabilitation  that  can  be  done  for  the  patient  i\dth  a  severed  spinal  cord. 
If  a  way  csxi  be  foixnd  to  obtain  even  the  least  amount  of  regeneration  in  the 
human  spinal  cord,  such  as  has  been  demonstrated  in  animals,  the  prognosis 
for  the  acute  spinal  cord  injurj''  patient  should  be  improved. 

Proposed  course  of  project;   It  is  planned  to  continue  this  project 
vigorously.  More  emphasis  will  be  placed  on  an  effort  to  re-establish  function 
after  spinal  cord  trcjiSGCtion,  The  Section  on  Spinal  Cord  in  the  Laboratory 
of  Neurophysiology  expects  to  collaborate  in  this  study. 
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1,  MI^E)E _^   2»  Laboratory  of  Ncuroanatomical  Sci--.nces 

3«  Section  on  Dovelopment  and  Rcgunoration  l|.»  ________________  5*  NINDB  L-li 

6.  Residual  function  after  subtotal  spinal  cord  transection'  in  th'.  cat. 

7.  V^  F.  VJindle 


8«  Junior  personnel 


9.  PROJECT  DESCRIPTION. 

Objectives;  To  i^roduce  subtotal  traaisections  of  the  spinal  cord,  leav- 
ing intact  onl;^'  a  sraall  number  of  nerve  fibers  in  the  ventral  funiculi.  To 
Goiiipare  rcsidup.l  functional  acti-'/ities  of  such  animals 

with  activities'  acouired  by  animals  in  which  totcJ.  spinal  cord  tran- 
section had  been  followed  hj   regeneration  of  nerve  fibers  induced  by  tr^^at- 
ment  with  bacterial  pyrogens, 

I-icthods  employed;  In  one  series  of  cats,  surgica.l  dissection  through 
the  spinaT'cord  at  the  level  of  the  lower  thoracic  or  upper  luj-nbar  region 
resulted  in  section  of  rll  nerve  fibers  except  a  few  on  either  side  of  the 
median  raphe  in  the  ventral  funiculi*  In  another  series  of  cats,  the  cord  was 
transacted  completely  and  therapy  with  various  bacterid  pyrogens  instituted 
postoperatively*  Observations  were  recorded  in  3-D  motion  pictures* 

Major  findings;  The  animals  mth  complete  spinal  cord  trojisection  have 
not  as  yot   e:xhibited  regeneration.  Animals  xfith  less  than  5%  of  the  white 
matter  of  the  ventral  funiculi  remaining  intact,  have  no  rctension  of  sensory 
modalities  but  have  retained  certain  reflexes  and  motor  functions,  including 
some  locomotion,  comparable  to  "jnimals  of  a  -orevious  series  in  which  some 
regeneration  in  the  spinal  cord  had  talcen  place 

Significance;  The  experiments  give  us  a  base  against  which  to  compare 
the  early  signs  of  regeneration  in  pjTogen  treated  spinal  animals  undergoing 
regeneration. 

Proposed  course  of  project;  The  -project  will  be  continued  through  next 
year  X'jith  a  larger  number  of  animals  and  a  longer  time  for  observation* 
Ultimately  the  m.aterial  collected  from  the  rjiimals  will  be  subjected  to 
histological  analysis. 
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It  Junior  i^ersorm^l 


9.  PROJECT  DESCRIPTION, 

ObJGCtivest   To  elucidate  a  mechaxiism  of  action  of  a  pjTogenic 
bacterial  polysaccharide  vjiiich  is  being  used  to  induce  regeneration  in  the 
central  nervous  system.  Specifically,  to  learn  x-iicther  or  not  the  drug 
piromen  is  capable  of  slgnificajitly  altering  certain  characteristics  of  the 
ground  substance  of  yourg  c;?-i"  cartilage,  with  the  purpose  of  developing  a 
reliable  test  for  its  efficacy  in  regeneration  cxrcriiiients. 

Methods  em-ployedi  Rabbits  at  weaning  were  divided  into  threo  groups; 
those  receiving  no  therapy;  those  receiving  therapy  intravenously'  with  a  low 
dose  regimen  to  the  drugj  and  those  receiving  a  high  dose  regimen  of  the  drug. 
The  low  dose  regimen  was  that  which  previously  had  been  demonstrated  to  be 
optimum  for  promotion  of  healing  processes  after  spot  burns.  Therapy  was 
administered  for  !_,  2,  6,  10,  li|.  and  21  days.  Pieces  of  tl'ie  ears  wore  removed 
for  histochemical  study  at  these  times.  Subsequently,  pieces  of  thu  sca.rs 
which  had  been  created  by  this  removal  were  removed  on  days  35  J^nd  Itl  and 
treated  similarly. 

j'lajor  finciings;  No  alteration  in  mucopolysaccharide  content  of  the 
ground  substance  of  growing  ear  cartilage  of  the  rabbit  could  be  demonstrated* 
No  alteration  of  the  healing  cartilage  scar  in  tlie  rabbit  ear  could  be 
demonstrated. 

Significance t  Results  raise  a  question  of  possible  inactive. by  of  the 
lot  of  drug  supplied. 

Proposed  course  of  project;   It  is  expected  tha.t  activities  of  other 
bacterial  pjrrogens  may  be  investigated  next  year. 


R  P  C  -2 

December  195U        Analysis  of  NIK  rrograia  Activities 

Budget  Data  Sheet 


NINDB 
10«     L-5 


Serial  No« 


11.   BUDGET  DATA 


Estimated   Budgeted  Positions Man  Years      Patient 

Expenditures    Prof  Other  Total    Prof  Other  Total    Days 


FY  195? 

45^000 

1 

u 

5 

0,2 

0.3 

0.5 

FY  19^ 

6,750 

1 

h 

5 

0.5 

0.5 

1.0 

12.   B'iDGl^T  ACTIl/ITY;   Research 


13 •  No  co-operating  units 


lit. 


R.P.C.  -  1 

DGcembor  19Bk  Analysis  of  NJ.H  Program  Activities 

Project  Description  Sheet 

1.  NINDB 2»  Laboratory  of  NGuroanatomicrl  Sciences 

3»  Section  on  Dcvclopmunt  and  Regeneration  1;. 5*  NINDB  L-6 

6,  Ev.aluation  of  prognosis  for  cord  regeneration  in  acute  cases  of  human 
paraplegia. 

7.  ¥.  F.  Vandle 


]*  Milton  G»  Shv  and  staff 


9.  PROJECT  Dr^CRIT=TION. 

Objectives;  To  evaluate  reports  in  the  literature  on  regeneration  in 
the  hiomrji  spinal  cord»  To  study  one  human  case  of  spinal  cord  severance  in 
which  treatment  xdth  th.,  drug  piromen  was  instituted  within  a  few  days  after 
the  transection. 

Methods  employed;  Clinical  observation  and  correlation  with  animal 
experiments « 

Major  findings!  A»  There  is  only  one  report  in  literature  of  a  human 
subject  with  severed  spin?l  cord  in  wliich  condi.tions  wore  at  all  comparable 
to  those  in  animal  experiments.  In  this  there  was  some  evidence  of  regenera- 
tion having  taken  place  after  sectioning  the  severed  spinal  cord.  This  case 
has  been  reviewed  in  the  forthcoming  monograph  on  "Regeneration  in  the 
Central  Nervous  System".  E.  One  patient  is  under  observation  at  present. 

Significance;   Establishment  of  the  possibility  of  somv^  spinal  cord 
regeneration  in  man,  even  though  it  may  be  slight,  will  radically  alter  our 
approach  to  the  subject* 

Proposed  course  of  project;   Continuation  of  observations  \-n.th   addition 
of  subjects  if  and  when  available. 


R.P.C.  -2 
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NINDB 
10.    L-6 


Serial  No. 


11.   BUDGET  DATA: 


Estimated  Budgeted  Positions Man  Years ^Patient 

Expenditures  Prof  Other  Total  Prof  Other   Total  Days 


FY  1955 

1^5,000 

1 

1 

0.5 

0.5 

101 

FY  1956 

6,750 

1 

1 

0.5 

0.5 

1.0 

12.  BUDGET  ACTIVITY;    Research 


13.  Wo  co-operating  units 


lU. 


R.P.C.  -  1 

December  195ii  Analysis  of  NIH  Prograia  Activities 

Project  Description  Sheet 
1«  NINDB  2.  Laboratory  of  Keuroanatomical  Sciences 


3»  Section  on  Development  and  Regeneration  i|.. 5»  NINDB  L-7 

6»  Relation  of  age  to  regeneration  in  stab  wounds  of  the  brain     

7.  ¥.  F.  Windle 


8.  Junior  personnel ^ 

9,  FROcIECT  DESCRIPTION. 

Objectives:  To  determine  whether  or  not  intracerebral  nerve  fd.bers  can 
regenerate  across  a  simple  stab  lesion  in  the  brain  in  newborn  and  young 
kittens.  To  relate  this  to  possible  inhibition  of  glial  barrier  formation 
brought  about  by  administration  of  bacterial  pjTogens. 

Methods  emrloyed;   In  kittens  one  hour  to  three  weeks  old^  a  simple  stab 
wound  into  the  cerebrum  was  inflicted  under  local  anesthesia.  Half  of  each 
litter  received  pyrogen  therapy^  half  were  controls.  An  attempt  was  made  to 
keep  the  animals  alive  and  in  good  heaJLth  for  a  period  of  seventy  days;  some 
died  earlier.  The  animals  were  killed  by  the  profusion  fixation  tecl-inique; 
the  brains  were  dissected  out  and  studied  gi'ossly;  blocks  of  tissue  at 
^propriate  sites  were  removed  and  are  being  prepared  by  several  neurological 
staining  techniques. 

Major  finaingst  There  appears  to  have  been  less  adliesion  formation  in 
those  kittens  which  had  received  pyrogen  therapy.  No  microscopical  findings 
to  report. 

Significance;  Whether  or  not  regeneration  in  the  maimnalian  central 
nervous  system  occurs  more  readily  in  the  newborn  and  i/ery  young  individual 
than  in  the  adult  is  a  moot  question.  The  only  investigation  comparable  to 
this  one  x^ras  carried  out  on  rats  in  1903}  prior  to  the  time  when  adequate 
neurological  staining  methods  were  available. 

Proposed  course  of  i--.ro ject;  The  course  of  the  project  will  depend  upon 
histological  observations  of  the  nresent  series. 


R.P.C.  -2 
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Analysis  of  WIH  Program  Activities 
Budget  Data  Sheet 


11.  BUDGET  DaTA: 


Estimated  Budgeted  Positions 


Man  Years 


Patient 


Expenditures   Prof  Other  Total   Prof  Other  Total  Days 


FY  19,^5 


'^5^000 


0.2    0.3   0.5 


FY  1956 


6,750 


).5   0.5  1.0 


12.  BUDGET  AGTIVITYj    Research 


13.  No  co-operating  units 


la. 


R.P.C.  -  1 

December  19Bk  Analysis  of  NIH  Program  Lctivitios 

Project  Description  Sheet 
1.  NINDB  2»  Laboratory  of  Neuroanatomical  Sciences 


3»  Section  on  Development  and  Regeneration  h*   _^_ 5»  NINDB  _  L-8 

6»  Development  of  fiber  tracts  ard  nuclei  in  the  brain  in  human  c^i^]?^ 

7.  W.  F.  ¥indlc 


9*   PROJECT  DEoCRrTION. 

Objectives:   To  observe  and  describe  the  genesis  and.  si^bscquont 
development  of  nerve  fioer  tracts  £.nd  groups  of  nerve  cells  in  the  human  brain 
and  spinal  cord. 

Methods  employed;  The  inethod  of  microscopic.?!  observation  is  employed 
in  serial  sections  of  the  human  embryos  which  have  been  collected  dui'ing  the 
past -twenty  years  and  prepared  by  certain  silver  staj.ning  methods  to  bring 
out  finer  details  of  neuron  groxvth. 

Major _fincani-s;   A  renewed  study  of  the  origin  and  raigr?.tion  of  primary 
motor  cell  groups  of  the  brain  stem  has  shown  that  all  visceral  motor  nuclei 
arise  in  a  location  adjacent  to  the  floor  plate  of  embryos  [;-6mjii  long  (end  of 
the  fourth  week  of  gestation) .  These  nuclei  migrate  to  more  lateral 
positions  in  embryos  12-ll4Jnm  long  (between  the  sijcth  and  seventh  weeks).  This 
migration  gives  rise  to  the  genu  of  the  facia.l  nerve  and  to  similar  bundles 
of  fibers  of  much  smaller  size  in  the  trigeminal,  glossopharyngeal  and  vagus 
nerves. 

Significance t  Knov/ledge  of  intrinsic  dcveQ.opment  of  the  human  brain  is 
fundajnentcl  to  a  clear  understanding  of  adult  brain  anatomy  and  physiology* 
Little  is  known  of  intrinsic  structural  development  at  oresent. 

Proposed  course  of  project!  The  study  of  these  human  embryos  viill  be 
continued  throughout  the  coming  year.  It  is  honed  that  additional  human 
embryos  can  be  obtained  and  subjected  to  silver  staining* 


R.P.C.  -2 
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10.  Serial  No. 


11.   BUDGET  DATA: 


Estimated   Budgeted  Positions Man  Years     Patient 

Expenditures   Prof  Other  Total  Prof  Other  Total     Days 


FY  1955 

^5,000 

1 

1 

0.5 

0.5 

FY  1956 

6  J  700 

1 

1 

0.5 

0.5 

12.  BUDGET  iXTrUTI:  Research 


13.  Wo  co-operating  units 


11^. 


R.P.C.  -  1 

December  195U         Analysis  of  Nffl  Progriun  Activities 

Project  Description  Sheet 

1»  NIND_B 2«  Laboratory  of  N  euro  anatomical  Sciences__ 

3*  Section  on  Development  ajid  Regeneration  U. 5«  NINDB  L-9 

6 .  Effects  of  anoxia  at  birth  on  brain  structure  and  function 

7.  W.  F.  Windle ^ 

8 •  Jan  H«  ¥.  Cammermeyer;  other  personnel  to  be  recruited 


9.  PROJiiCT  DESCRIPTION. 

Objectives:  In  animals  to  simulate  the  abnoi-mal  neuromuscular  behavior 
known  in  man  as  cerebral  palsy.  To  determine  effects  of  anoxia  during  birth 
on  brain  structure  and  on  learning  ability.  Similarly,  to  determine  effects 
of  obstetrical  anesthetic  agents. 

Methods  emplo^^cd;  Experimental  surgical  approach  in  pregnant  guinea  pigs 
to  asphyxiate  the  young;  resuscitation  of  the  newborn  followed  by  study  with 
methods  of  experimental  neuropathology  and  experimental  psychology. 

Significance;   The  study  should  form  a  basis  for  understanding  of  the 
comparable  human  conditions.  It  should  lead  to  recommendations  concerning 
ways  of  preventing  certain  neurological  disorders  at  birth. 

Proposed  cp-urse  of  projectt  The  staff  on  the  research  team  is  being 
recruited  at  present.  It  is  planned  to  continue  certain  experiments  begun  by 
the  principal  investigator  several  years  ago,  to  extend  these  and  to  supplement 
them  with  studies  in  other  species  of  anim.als,  notably  primates. 


R.P.C.  -2 
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Serial  No« 


11.  BUDGET  DATA: 


Estimated   Budgeted  Positions 


Man  Years 


Patient 


Expenditures   Prof  Other  Total    Prof  Other  Total   Days 


FY  19?? 

|;25,ooo 

2 

2 

h 

0.9 

0.9 

1.8 

FY  1956 

31,000 

2 

2 

h 

1.9 

2.0 

3.9 

12.  BUDGET  ACTI'\^TYj    Research 


13 .  No  co-operating  units 


lii. 


R.P.C,  -  1 

December  19!?I|.         Analysis  of  NIH  Progrcm  Activities 

Project  Description  Sheet 
1»  NIMDB  2»  Laboratory  of  Nouroanatomical  Sciences 


3»  Section  on  Development  and  Regeneration  h*   ^*   NINDB  Jj~'^2.. 

6.  Relationship  between  Neurosecretion  and  milk  ejection  _ „   

7.  Milton  V/,  Brightman ^ 

8.  Junior  personnel 


9,  PROJECT  DESCiilFTION. 

Objectives;   To  determine  whether  or  not  a  depletion  of  neurosecretory 
material  occurs  concomitantly  with  release  of  horiaones  from  ncurohj.'pophysis  in 
response  to  various  stimuli. 

Math 0 ds  emiplo^/ ed ?  A  small  breeding  colonj^  of  mice  was  established 
(co-operation  with  Dr.  Gt  Jay).  The  mice  were  allowed  to  nurse  their  young 
for  various  periods  of  time  under  various  circ-umstances.  They  were  killed  and 
the  brains  were  stained  by  special  methods*  The  amo^ont  of  neurosecretory 
material  was  correlated  with  the  times  of  suckling. 

Major  findings:  Studies  begun  at  Yale  bniversity  and  continued  here  have 
indicated  that  stimuli  of  suckling,  of  behavior  associated  with  suckling,  as 
well  as  parturition  followed  immediately  by  suckling,  all  resulted  in  a 
depletion  of  neurosecretory  material  from  hjnoothalamo-hypophysial  system. 

Significance;  These  experiments  point  to  a  close  relationship  between 
the  central  nervous  system  and  the  endocrine  system,  involving  the  pathway 
linking  hypothalamus  and  neural  lobe  of  the  hypophj^sis. 

Proposed  course  of  project;   About  eighteen  m.ore  experiraents  must  be 
reviewed  histologically.  An  additional  series  of  12  litters  vjill  be  required 
to  complete  the  project. 


R.P.C.  -2 
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11.   BUDGET  DATA: 


Estimated     Budgeted  Positions J^Ian  Years Patient 

Expenditures    Prof  Other  Total    Prof  Other  Total  Days 


FY  1955 

15,000 

1 

1 

2 

0.2 

0.3 

0.5 

FY  1956 

5,iiOOO 

1 

1 

2 

0.2 

0.3 

0.5 

12.  BUDGET  i.CTIVITY:    Research 


13.  No  co-operating  units 


U« 


R.P.C.  -  1 

December  195U  Analysis  of  KIH  Program  Activities 

Project  Description  Sheet 
1.  NI^JDB  2,  Laboratory  of  Meuroanatomical  Sciences 


3.  Section  on  Doveloriment  and  Regeneration  h» ?•  NIKDB  L-11 

6.  Release  of  neurosecretory  material  and  of  antidiuretic  hormone  from  the 
hypothalaino-hypophysial  _system 

7»  Milton  VJi  Brightman 


8.  Junior  personnel 


9.  PROJECT  DESCRIPTION. 

Objectives;  Te  determine  whether  circulating  levels  of  posterior  lobe 
hormones  inhibit  or  stimulate  the  output  of  these  hormones  and  of  neuro- 
secretory material  from  the  neurohypophyris  itself. 

Methods  empl'^-yed;  Two  groups  of  rats  were  used.  One  group  was  dehydrated 
and  given  peanut  oil  intramuscularly  as  a  control*  The  other  group^  also 
dehydrated^  vms  given  pitressin  tannate  in  oil  intramuscularly.  The  effects 
''f  this  treatment  on  the  ne-orosecrctory  content  of  the  hypothalamus  and 
neurohypophysis  were  determined. 

Major  findings:  Pilot  studies,  begun  at  Yale  University  and  continued 
in  the  Laboratory  of  Weuroanatomical  Sciences,  indicate  that  exogenous  hormone 
administered  intramuscularly  is  inactivated  too  rapidly  to  affect  the  hypo- 
thalamic nuclei* 

Significance;  The  experimental  work  points  to  a  close  relationship 
between  tlic  central  nervous  system,  particularly  the  hypothalamus,  and  the 
endocrine  system  through  the  hypothalamo-hypophysial  pathway. 

Proposed  course  of  project:  The  next  phase  of  the  project  entails 
construction  of  suitable  indwelling  pelyethylene  catheters  for  continuous 
infusion  of  hormones  into  the  internal  carotid  artery. 


R.P.C.  -2 
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11.   BUDGET  DATA; 


Estimated    Budgeted  Positions Man  Years     Patient 

Expenditures    Prof  Other  Total   Prof  Other  Total   Days 


FY  1955 

$5,000 

1 

1 

0.2 

0.3    0.5 

FY  1956 

5.^00 

1 

1 

0.2 

0.3    0.5 

12.   BUDGET  ACTIVITY: 


Research 


13.  No  co-operating  units 


la. 


R.P.C.  -  1 

December  195^4         Analysis  of  NIH  Prograin  Activities 

Projoct  .Description  Sheet 

1.  NINDE       2«  Laboratory  of  Meuroanatomical  Sciences 

3 .  Section  on  Development  and  Rcigcncration  k »  S  •  NINDB  L-12 

6.  Vascular  supply  of  the  spinal  cord _ ^ 

7.  Milton  ^'J.  Erightman  ° __^___   __^ „____ 

8. 

9.  PROJECT  DESCRimON. 

Objectives;   To  determine  the  exact  arterial  sup^'^ly  and  venous  drainage 
of  the  mammalian  spinal  cord  in  several  species  comjnonly  used  for  laboratory 
experiments , 

Methods  emplo^'-ed;  A  modification  of  an  India  ink-gelatin  perfusion 
technique  has  been  used  to  demonstrate  the  blood  vessels  of  the  spinal  cord  in 
the  mature  rat^  cat  and  in  the  kitten.  The  method  has  been  standardized  to 
stimulate  normal  blood  pressure  and  blood  flow  of  the  solution  in  a  manner 
similar  to  tliat  during  life. 

Major  findings;   No  report  as  yet. 

Significance;  This  project  will  provide  basic  information  for  a  more 
understanding  surgical  approach  to  the  spinal  cord  in  experimental  animals. 

Proposed  course  of  project;  Application  of  the  techniques  to  comple- 
tion of  the  study  in  1955 • 


R.P.C.   -2 
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11.   BUDGET  DATA: 


Estimated     Budgeted  Positions Man  Years Patient 

Expenditures    Prof  Other  Total    Prof  Other  Total   Days 

FY  1955  4^5AQO i i 0^5 0^5 

FY  1956 5^500  1 1  o_.5 q^ 


12.  BUDGET  ACTIVITY;     Research 


13"  No  co-operating  units 


li;. 


R.P.C.  -  1 

December  19^h  Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 
1«  NINDB  2«  Laboratory  of  Neuro anatomical  Sciences 


3»  Section  on  Neurocytology  h» 5«  NINDB  L-13 

6«  Electron-micrographic  exploration  of  brain  structures  and  function 

7 .  Chief J  Laboratory  of  Neurocytology  (appointment  pending) 


0. 


9.  PROJECT  DESCRIPTION. 

Objectives;   To  conduct  various  studies  of  the  ultrastructure  of  nerve 
cells ^  neuroglia^  central  synaptic  mechanisms  and  peripheral  nerve  fiber 
terminations  hj  the  techniques  of  electron  microscopy  and  micrography. 

Methods  em-ployed;  The  electron  microscope  and  other  apparatus  will  be 
used  to  extend  knowledge  in  the  field  of  neurocytology. 

Major  findings;   No  report  as  yet.  Apparatus  is  being  assembled. 

Significance;  The  techniques  employed  in  electron  microscopy  and  other 
closely  related  teclmiques  have  undergone  extensive  development  and  perfection 
during  the  last  two  or  three  years.  It  is  proposed  to  utilize  these  techniques 
in  an  exploratory^  manner  in  the  Laboratory  of  Neuroanatomical  Sciences.  One 
cannot  predict  what  may  develop  from  this  project,  'ersonnel  of  a  research 
unit,  which  will  be  formed,  -will  collaborate  with  other  investigators  in  the 
National  Institute  of  Neurological  Diseases  and  Blindness  on  related  projects 
requiring  investigation  with  the  electron  microscope. 

Proposed  course  of  project;  To  activate  and  extend  the  project  in  the 
coming  months. 


R.P.C.  -2 
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Serial  No. 


11.   BUDGET  DATA: 


Estimated 

Budgeted  Positions 

Man  Years 

Patient 

Expenditures 

Prof  Other  Total 

Prof  Other  Total 

Days 

FY  19g5      $i|0,000 


FY  1956   10^000 0.3   O.il    0.7 


12.   BUDGET  ACTIVITY:      Research 


13 .  No  co-operating  units 


lU. 


R.P.C.  -  1 

December  19$h  Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 

1.  NiNDB _        2.  Laboratory-  of  'Neuro anatomical  Sciences 

3.  Section  on  Neurocytology  h- 5«  NIKDB   L-IJ4 

6.  Neuronal  specificity  in  the  autonomic  nervous  system  in  mairunals 

7.  Lloyd  Guth 

8.  Junior  personnel 

9.  PPtOJECT  DESCRIPTION. 

Objectives:  To  determine  whether  or  not  end-organ  induction  of 
neuronal  SDecTfTcity  occurs  in  the  mammalian  autonomic  nervous  system. 

Methods  employed;  The  vagus  norve  of  the  cat  is  anastomosed  with  the 
cervical  sympathetic  trunk  in  the  neck  in  such  a  way  that  regenerating  vagal 
fibers  course  rostrad  toward  the  superior  cervical  sympathetic  ganglion. 
Pupillary  and  vasomotor  reflexes  are  studied  during  the  course  of  this  regen- 
eration. The  fiber  spectra  of  the  regenerated  nerves  will  be  determined 
histologically  at  the  end  of  the  experiment. 

Major  findings;  Preliminary  data  suggest  that,  although  a  functional 
sjrnapse  has  been  formed  on  those  cells  supplying  the  pupillary  constriction  of 
the  eye  and  the  vasomotor  fibers  of  the  ear,  it  is  onlj;"  in  the  latter  (ear 
vessels)  that  normal,  functional  reflexes  are  restored. 

Significance;   Prior  to  this  no  one  has  demonstrated  the  resumption  of 
function  folloxiiing  crossed  anastomosis  of  nerves  of  different  specificity  in 
the  mammal,  although  such  experiments  have  been  successfully  performed  in 
Amphibia. 

Proposed  course  of  project;  Vfork  on  this  project  will  be  continued 
and  extended  along  the  same  lines  throughout  the  coming  year. 


R.P.C.  -2 
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Budget  Data  Shoet 


NINDB 
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Serial  Eo. 


11.   BUDGET  DATA: 


Estimated    Budgeted  Position        Man  Years~    Palient 
Expenditures   Prof  Other  Total   Prof  Other  Total   Days 


FY  1955 

$5^100 

1 

1 

0.5 

0.6 

1.1 

FY  1956 

5,000 

1 

1 

0.5 

0.5 

1.0 

12.  BUDGET  ACTIVITY:      Research 


13.  No  co-operating  units 


lU. 


RJ~.C.  -  1 

Decombor  195U         Analysis  of  NIH  Program  Activities 

Projjct  Description  Sheet 
1,  NIMDB        _  ^ 2.  Laboratory  of  Neuroanatomical  Sciences 


3.  Suction  on  Meiirocytology  U. _  ___  5»  NIKDB L-lg_ 

6.  Fiber  spectra  in  crossed  anastomosis  of  peripheral  nerves 

7.  Lloyd  Guth  


9.  PROJECT  DESCRIPTION. 

Objectives;  To  determine  *  ether  or  not  nerve  fiber  sinectra  are 
altered  following  oroeacd  anastomosis  of  nerves ^For  example,  does  the  fiber 
spectrum  of  the  vagus  nerve,  when  regenerating  into  the  cervical  sympathetic 
trunk,  take  on  the  characteristics  of  the  sjmipathetic  trunk  or  does  it  retain 
that  of  the  vagus? 

Methods  employed;  Surgical  anastomosis  of  the  vagus  and  sympathetic 
trunks  in  cats,  using  the  arterial  sleeve  splice  to  facilitate  the  regenerative 
process.  Subsequent  study  of  portions  of  the  nerve  by  special  neuropath- 
ological  techniques » 

Major  findings;   No  report  as  yet.  The  neuropathological  techniques 
have  been  successfully  developed  for  the  purpose  of  the  study. 

Significance;   The  project  will  provide  fundamental  knowledge  of 
structural  specificities  of  nerves. 

Proposed  course  of  project;   The  project  will  be  carried  on  throughout 
the  coming  year.  Extension  to  other  spvi-cics  is  planned. 
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Serial  Moi 


11.   BUDGET  DATA: 


Estimated   Budgeted  Positions 


}'laxi   Years 


Patient 


Expenditures  Prof  Other  Total   Prof  Other  Total   Days 


FY  1955 

$1^,500 

1 

1 

0.5 

0.5 

FY  1956 

5,000 

1 

1 

0.7 

0.7 

12.  BUDGET  /.GTIVITY;       Research 


13 .   No  co-operating  units 


11^. 


R.P.C.  -  1 

December  19Sh  Analysis  of  NIH  Prograra  Activities 

Project  Description  Sheet 

1.  NINDB 2.  Laboratory  of  Ncuro anatomical  Sciencc_s_ 

3.  Section  on  Ncurocytology   U. ^*   HIIMDB    L-l6 

6.  Distribution  of  water  and  of  amino  acids  in  the  nervous  system 

7.  Lloyd  Guth . ^ 


9.  .PROJECT  DESCRIPTION. 

Objectives;  To  determine  the  functional  significance  of  the  fact  that 
garama-amrnobutyric  acid  in  mammals  is  found  only  in  the  central  nervous 
system . 

Methods  employe_d;  Free  and  protein-bound  amino  acid  extracts  from 
nervous  tissue  are  taken  from  animals  subjected  to  various  experimental 
conditions,  such  as  dehydration,  degeneration  of  central  nervous  tissue ,  re- 
generation of  central  nervous  tissue.  These  extracts  are  studied  by  the 
techniques  of  two  dimensional  paper  chromotography.  Water  content  of  these 
saiTie  tissues  is  studied  by  means  of  the  Kc...l  Fisher  technique.  Changes  in 
water  content  form  a  base  line  for  evaluation  of  changes  in  other  constituents. 

Major  findings;  No  report  as  yet. 

Significance;   This  project  will  provide  one  step  toward  furthering 
our  knowledge ' of  the  relationship  between  cytological  and  biochemical  phenoraona 
in  the  central  nervous  system.  It  is  possible  that  it  will  add  to  our 
knowledge  of  the  fundamental  phenomena  in  central  nervous  system  regeneration. 

Proposed  course  of  project;  This  project  will  be  continued  and  extended 
along  the  lines  mentioned  above  "Huring  the  coming  year. 
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12.   BUDGET  ACTIVITY;      Research 


13 .  No  co-operating  units 
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R.P.C.  -  1 

Decorabcr  19$h  Analysis  of  NIH  Progr.gjii  Activities 

Project  Description  Sheet 

1.  NINDB 2»  Laboratory  of  Neuroanatomical  Sciences 

3.  Section  on  Neurocytology    U. 5.  NINDB    L-17 

6.  Quantitative  microbiocheinical  studies  of  nervous  tissue 

7.  R.  Wayne  Albors 


9*   PROJECT  DESCRIPTION. 

Objectives;   To  characterize  the  normal  biochemical  make-up  of  tissues 
from  ceroain  parts  of  the  nervous  system ;,  notably  hypothalamus^  optic  tract 
and  spineJ.  cordj  to  study  the  effects  of  imposing  experimental  conditions  upon 
these  parts  of  the  central  nervous  system^  to  follow  these  patterns  in 
embryological  development* 

Methods  empl.oyed;  The  principle  methods  are  those  of  Lindcrstrom-Lang 
and  of  Lowry^,  which  employ  frozen  dried  fresh  unembcdded  tissues  and  permit 
cytological  isolation  of  cells  or  portion  cf  cells  for  microbiochemical 
analysis . 

Major  findings;  No  report  as  yet. 

Significance;  This  project  should  contribute  basic  knowledge  in 
cjrtobiochcmistry  of  the  nervous  system.  The  field  is  very  new  and  largely 
unexplored. 

Proposed  course  of  project;  To  embark  upon  a  long  term  study  along  the 
lines  outlined  above.,  To  co-ordinate  findings  with  future  electron  micro- 
scopica.l  observations 6 
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R.P.C.   -  1 

Duccmbtr  19^ii  Analysis  of  NIH  Program  Activities 

Project  DcscripitLon  Sheet 

1«  MINDB „____  2«  Laboratory  of  Meui^oanatomical  Sciences 

3.  Section  on  Neurocytology       ij.  5.  MINDB         L-l8 , 

6.  Elcctrophoretic  patterns  of  tissue  removed  from  various  parts  of  the  central 
nervous  system  ____„__ 

7.  R.  Wayne  Albers 


).  Milton  ¥,  Dri^tman 


9.  PROJECT   DE3GRi:'^TI0N. 

Objectives;  To  develop  paper  electrophoresis  as  a  method  complimentary 
to  that  outlined  in  the  project  on  quantitative  microbiochemical  stuaies  of 
nervous  tissue  (NINDB       ). 

Method  employed;   Paper  electrophoresis  and  related  techniques* 

Major  findiiij^ss  A  wide  variety  of  methods  have  been  adapted  fbr  the 
identification  on  paper  of  constituents  of  the  central  nervous  system.  Pilot 
studies  have  been  carried  out  concerned  with  solubilizing  certain  protein 
constituents  of  the  central  nervous  system. 

Significance i  This  project  should  contribute  basic  knowledge  in 
cj'tobiochcmistry  of  the  nervous  system.  The  field  is  very  new  and  largely 
unexplored. 

Proposed  course  of  project;  To  embark  upon  a  long  term  study  along 
the  lines  outlined  above.  To  co-ordinate  findings  with  future  electron 
microscopical  observations* 
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R.P.C.  -  1 

DecGmber  195U         Analysis  of  NIH  Program  .'.ctivitics 

Project  Description  Sheet 

1.  NIMDB 2»  Laboratory  of  Neuroanatomlcal  Scioncos 

3»  Section  on  Keurocytqlogy   i|.  ^  5«  NINDB L-19 

6.  Development  of  new  micro  methods  for  determining  pyridine  nucleotide 
dependent  enzymes  in  biologicril  material 


7»  R»  Wayne  Albers 


9.  PROJECT  DESCRIPTION. 

Objective;  To  simplify  procedures  and  make  possible  simultaneous 
analysis  of  large  nurabers  of  samples  • 

Methods  employed;  It  has  been  found  that  as  many  as  50  sajnples  can  be 
incubated  at  one  time  and  the  reaction  of  the  enzymes  stopped  by  adding 
methyl  cellosolve  to  each  saraple.  After  the  sajuples  have  been  sufficiently 
centrifuged  to  remove  the  precipitated  protein,  the  reduced  pjrridine 
nucleotide  may  be  measured  at  leisure  by  determining  trie  optical  density  at 
3kO   millimicrons. 

Major  findings;   This  method  has  been  found  applicable  to  ti-ro  different 
triphosphopyridine  nucleotide  requiring  enzymes,  naiaely  6-phosphogluconic 
dehydrogenase  and  glucosc-6-phosphate  dehydrogenase. 

Significance:  These  methods  will  be  used  to  extend  the  project  on 
quantitative  microbiochemistry  of  the  nervous  system. 

Proposed  course  of  projectt  It  is  proposed  to  extend  this  technique  to 
other  enzymes  than  those  which  have  as  yet  been  explored. 
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December  195^4         Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 

1«  NINDB  2»  Laboratory  of  Nour oan at omic ?!  Sciences 


3.  Section  on  Experimental  Neuropathology  k*   ___._„_ ^»  NINDB  L-20 

6»  Hemodynamic  factors  concerned  with  the  formation  of  cerebral  hemorrhages 
f,   Jan  Cammermeyer .„».«.^».._^,«„«_«,«__ 


9.  PROtTECT  DESCRIPTION, 


Objectiv-s;  To  determine  the  ways  in  which  petechial  hemorrhages 
occur  in"  cerebral  tissue. 

Methods  employed;  Appropriate  physiological  devices  inserted  in 
arteries  and  veins  permit  the  continuous  recording  of  blood  flow  and  blood 
pressure*  Experiments  are  carried  out  in  dogs  and  m.onkeys  subjected  to 
alterations  in  cerebral  hemodynamics  (heart  arrest,  infarction  of  brain  tissue, 
anoxia,  trauma) « 

Major  findii:igs;  This  project  represents  continuation  of  microscopical 
studies  on  human  pathological  material  carried  out  by  the  principal  investi- 
gator prior  to  joining  the  Laboratory.  The  petechial  hemorrha-ies  shoxved 
anatomical  changes  indicative  of  recent  development  and  related  to  hemo- 
dynamic disturbances  at  the  moment  of  heart  arrest. 

Significance;  Results  of  the  study  should  provide  fundamental 
information  to  help  us  understand  the  meclianism  of  cerebral  hemorrhages  in  man, 
and  the  significance  of  their  occurrence. 

Proposed  course  of  project:  Continuation  and  extension  along  the  lines 
mentioned  above. 
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1«  NINDB 2«  Laboratory  of  Nouroanatomical  Sciences 

3.  Section  on  Experimental  Neuropathology  h»   ___„__„.„_„_____^  ^»  NINDB  L-21 

6,  Histochemical  characteristics  of  the  brain  and  spinal  cord  affected  by 

anosthotics . 

7«  Jan  Cammcrmeyor  ^ ^ 


9.  PROJECT  DESCRI'TION. 

Objectives;  To  determine  the  soq-ucnce  of  histochemical  changes  that 
may  occur  in  nerve  cells  and  neuropil  in  different  parts  of  the  central 
nervous  system  during  and  following  administration  of  such  anesthetic  agents 
as  barbiturates  and  ether*  To  discern  the  rate  of  recovery  of  these  cells 
from  the  effects  mentioned. 

Methods  employed:   In  cats,  dogs,  and  other  species,  anesthetics  are 
administered  at  various  doses  and  length  of  tirao  to  induce  nerve  cell  changes 
of  different  intensity,  Histochemical  analysis  involves  the  use  of  a  nuraber 
of  recently  developed  techniques. 

Major  findings;  No  report  as  yet. 

Significance;  The  usual  histological  techniques  have  been  inadequate 
to  determine  whether  or  not  and  how  nerve  cells  may  be  altered  structurally 
and  chemically  by  anesthetic  agents.  More  refined  methods  should  provide 
answers  that  may  be  useful  in  other  fields  of  exi^erirnental  work  and  human 
neuropathology  (e.g.,  sudden  anesthesia  death  ), 

Proposed  course  of  project;  To  develop  the  histochcmica.1  techniques 
with  proper  control  material. 
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Project  Description  Sheet 
1,  NINDB  2.  Laborator;-  of  Ifcuroanatoroical  Sciences 

3«  Section  on  Experimental  Neuropathology  h»   _^__________  5»  NIMDB  L-22 

6»  Volumetric  studios  on  the  mammalian  spinal  cord 

7  .  Jan  Cammermeycr 

8»  Jmiior  personnel  

9.  PROJECT  DESCRIPTION. 

Objectives:  To  determine  physical  and  anatoiiucal  properties  of  the 
spinal  cord  that  support  blood  flow  and  prevent  development  of  edema  in 
different  normal  animals. 

Ilethods  cmployedt  The  animals  used  are  cat,  rabbit,  opossum  rnd  man. 
Spinal  cord  volume  before  and  after  exposure  to  water  and  salt  solutions  is 
determined  by  a  newly  devised  technique  which  permits  direct  reading  of  volume, 
segment  by  segment,  in  the  spinal  cord* 

Major  findings;   In  a  mariner  characteristic  of  each  species:  (A)  the 
spinal  cord  shows  considerable  capacity  to  swell,  (B)  one  region  swells  more 
than  the  others,  and  (C)  the  spinal  cord  coverings  resist  to  increased 
tension  within  the  cord,  as  in  man,  or  they  yield  to  it  with  ruptures,  as 
in  opossum  and  rabbit* 

Significance:  The  research  will  contribute  to  understanding  the  patho- 
genesis of  myelopathies  and  certain  aspects  of  spinal  cord  symptomatology* 

Proposed  course  of  project:  Continue  the  study  x^ith  (1)  observations 
on  other  species  (dog,  sheep,  monkey,  etc),  (2)  histological  survey  of  the 
material,  (3)  comparison  of  the  obtained  results  witii  those  of  planigraphic 
measurements,  and  (U)  to  apply  the  same  techniques  to  animals  subjected  to 
trauma,  Gompr>^ssion  ischemia,  aortic  occlusion  ischemia  of  the  spinal  cord, 
forced  activity  in  tread  mill,  changes  in  dieteury  regimen,  etc. 
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1,  NINDB  _^  2«  Laboratory  of  Neuroanatomic?!  Sciences 

3.  Section  on  Experimental  Neuropathology^  ii.  _____________.,^  5»  NINDB  L--23 

6.  Hematological  and  vasculr.r  factors  in  cerebral  sidcrosis 

?•  Jan  Cammermeyer ______.___.,__..,______»__«__«,.«___.«______«__ 


9.  PROJECT  DESCRIPTION. 

Objectives t  To  determine  possible  sources  of  sidcrosis  in  the  brain, 
other  than  from  destruction  of  blood  hemoglobin. 

Methods  employed;  Up  to  the  present  time  histological  methods  were 
applied  to  material  from  human  sources.  As  a  supplementary  study,  serum  iron 
levels  will  be  determined  in  animals  (rabbit,  cat,  dog),  after  x:hich  the 
animals  will  be  subjected  to  experimental  trauma,  embolization  and  anoxia; 
folloT"Jing  another  serum  iron  dctcnr^ination  the  animals  v/ill  be  sa.crificed  and 
the  tissues  of  the  brain  >/ill  be  prepared  for  I'listological  and  cj'tochenical 
studies. 

Major  findings?  In  man,  cerebral  sidcrosis  manifested  itself  peri- 
vascularly  and  occurred  in  subjects  in  x-jhom  tliere  was  a  decreased  ability  to 
incorporate  the  circulating  iron  in  a  stable  plasma  protein  compound.  The 
iron  was  lost  at  the  site  of  high  vascular  permeability. 

Significance;  The  results  of  this  study  \d.ll  aid  in  evaluating  the 
significance  of  iron  in  the  brrln,  i.e.,  the  timing  of  hemorrhages  in  the 
human  brain. 

Proposed  course  of  project;  The  animal  studies  will  continue  through 
the  coming  year. 
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Project  Description  Sheet 
1,  NINDB  2»  Laboratory  of  Meuroanatomicgl  Sciences 

3.  Section  on  Experimental  I'leuropathology  h*   __________________  ^»  NII'JDB  L-2lt 

6.  Comparative  anatomical  study  of  the  area  postrcma  of  the  brain 

7t  Jan  Cmmormeyer  

8»  Junior  personnel 


9.  PROJECT  DESCRIPTION. 

Objectives;  To  discover  the  nature  and  function  of  certain  cells  wliich 
are  peculiar  to  the  area  postrema  of  the  brain. 

Methods  employed;  Conventional  cjrtological  tecliniques  arc  used  to 
study  this  region  m  several  species  of  animals. 

liajor  findings;  Its  relative  siz..  and  extent  over  the  floor  of  the 
fourth  ventricle  varies  greatly  (the  area  postrema  of  the  squirrel  is  remarkably 
large).  Species  differences  vjere  noted  in  certain  histochcmical  qualities  of 
the  area  postrema.  The  principal  cells  have  the  same  structural  appearance  in 
all  species  studied  but  it  is  notevrorthy  that  in  man  they  differ  from  those  in 
all  other  animals  studied,  inasmuch  as  they  contain  a  melaninlikc  pigment. 

Significance;  Results  of  this  research  should  contribute  to  our 
knowledge  of  the  control  of  blood  flow  throu^  the  vasculature  of  the  medulla 
oblongata  (through  a  possible  neurosecretory'-  function  of  the  area  postrema 
cells)  and  of  the  formation  of  thecercbrospinal  fluid  (through  diffusion  of 
substances  from  the  vessels  of  th^  area,  postrema). 

Proposed  course  of  riroject;  To  continue  along  the  linos  mentioned 
above,  adding  a  number  of  additional  species  to  the  series.  Subsequently 
certain  experimental  studies  will  be  carried  out,  involving  surgical  ablation, 
injection  of  substances  acting  on  these  areae,  histochemical  studies,  etc. 
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Project  Description  Sheet 

!•  NINDB 2«  Laboraton"  of  Nciiroanatoriiicrl  Sciences 

3.  Section  on  Functional  Neiiroanatomy  U»  «_____  ^*   NINDB  L-25 

6«  The  role  of  tiie  hj'pothalamus  and  other  parts  of  thu  brain  on  temperature 
regulation  

7.  Loo  G,  i'lassopust,  Jr« 


9.  PROJECT  DESCRIPTION. 

Objectives;  To  determine  the  effects  of  placing  lesions  in  various 
areas  of  thi-  brain  on  temperature  regulation  and  on  metabolism. 

Methods  employed;  Experimental  surgical  ablation  procedures  are  used  in 
rats  and  other  animals^  other  lesions  arc  placed  with  the  Horsley-Clarke 
stereotaxic  instrument,  destroying  certain  discrete  centers.  Body  skin  and 
internal  temperatures  are  taken,  oxj/gcn  consumption  is  recorded  and  the  course 
of  nerve  pathways  will  be  traced  histologically  by  degeneration  techniques. 

Major  findings;  The  project  is  a  continuation  of  one  begun  at  the 
University  of  Colorado .  Impairment  of  ability  to  maintain  body  temperature 
followed  bilateral  destruction  of  certain  areas  of  the  anterior  tuberal,  end 
posterior  hypothalamus.  From  this  a  vital  area  has  been  described.  Lesions 
in  certain  areas  of  the  hypothalamus  also  cause  alteration  in  basal  oxygen 
consumption  rates,  sham  rage,  lipoid  dystrophy  and  altered  estrus  cycles. 

Significance;   The  project  will  provide  basic  informa-tion  concerning 
heat  production,  heat  loss  and  heat  conservation  and  the  mechanism  of  fever. 
It  will  lead  to  knowledge  of  the  location  of  temperature  regulation  pathways. 

Proposed  course  of  project;   Continuation  of  the  study  outlined  above. 
The  instrument  shop  is  in  ihc   process  of  constructing  a  stereotaxic  instrument 
to  be  used  for  this  and  other  studies  in  temperature  regulation. 
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Project  Description  Sheet 

1,  NINDB 2«  Laboratory  of  Neiiroanatomical  Sciences 

3«  Section  on  Functional  Neuroanatomy  h*   _____________  5»  NINDB   L-26 

6.  Role  of  the  spinal  cord  in  mechanisms  of  temperature  regulation 

7«  Leo  C»  Massopust,  Jr« __________^ 


9.  PROJECT  DESCRIPTION. 


Objectives!  To  determine  the  pathways  in  temperature  regulation,  how 
the  autonomic  afferent  and  efferent  pathways  in  the  spinal  cord  affect 
temperature  regulation  and  the  t3.-pe  of  receptor  or  receptors  activating  the 
tempcratvire  regulation  mechanisms. 

Methods  employed;  Selective  interruption  of  fiber  tracts  in  the  spinal 
cord  either  by  experimental  surgical  means  or  by  placement  of  lesions  with 
the  Horsley-Clarke  stereotaxic  instruinenti  and  tracing  these  pathways  in  the 
brain  by  means  of  physiological  tectiniques,  determination  of  tiie  effect  of  these 
lesions  on  heat  conservation,  heat  loss  and  oxygen  consumption. 

Major  findings;  This  project  is  a  continuation  of  one  begun  at  the 
University  of  Colorado.  Pilot  experiments  indicate  that  the  pathways  involved 
in  temperature  regulation  in  the  spinal  cord  are  not  located  in  the  peripheral 
areas  of  the  dorsal  funiculi.  In  the  rat  spinal  cord,  total  transection 
completi^ly  destroyed  the  temperature  regulatory  ability.  Partial  transection 
of  tlie  ventrolateral  funiculi  did  not  destroy  the  temperature  regulatory 
ability  of  these  animals.  Recent  studies  indicate  that  these  pathways  may  be 
located  in  the  lateral  fimiculi  or  near  the  cortico-spinal  tracts  in  the 
central  regions  of  the  dorsal  funiculi. 

Significance:  The  project  will  provide  additional  basic  information  to 
a  better  understanding  of  the  mechanisms  involved  in  fever,  and  how  warm 
blooded  animals  protect  themselves  against  over  heating  and  cooling. 

Proposed  course  of  project;  To  subject  these  animals  to  various  types 
of  stress,  particularly  heat  and  cold  stress,  to  determine  the  efficiency  of 
the  various  thermoregulatory'-  mechanisms. 
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12.  BUDGET  ACTIVITY:    Research 


13.  No  co-operating  units # 


li;. 
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Project  Description  bhc^et 
1»  MINDB  2«  Laboratory  of  Nouroanatomlcal  Sciences 

3«  Section  on  Functional  Neuroanatomy     U«  _____„________  5*  NINDB     L-27 

6t  Pyrogcnic  and  antip^^nrogenic  agents  in  temperature  regtilation  

7«  Lc<p  C«  I-iassopustj   Jr» 

8, ^ 

9.  PROJ'::CT  DESCrdPTION, 

Objectives;  A.  To  detci-minc  the  effects  of  vasodilator,  vasoconstrictor 
pyrogenic  and  nonpyrogjnic  drugs  on  temperature  regulations,  B»  To  determine 
the  effect  of  the  temperature  of  the  blood  entering  and  leaving  the  hypothalamus 
in  the  activation  and  deactivation  of  tcmperatiire  regulating  mechanisins. 

Method  employed:  Bj''  muajis  of  phj^siological  techniques,  study  the  effect 
of  injected  drugs  on  normal  animals,  animals  having  altered  temperature 
regulating  ability  and  animals  with  altered  body  metabolism.  Parabiotic 
studies  will  be  performed  on  animals  with  altered  temperature  regulatory 
ability • 

Major  findings;  Administration  of  various  derivatives  of  the  ergot 
alkaloids,  both  the  vasoconstrictors  and  vasodilators,  have  shown  that,  if 
vasoconstriction  is  blocked  under  cold  stress,  the  animal  will  eventually  lose 
its  ability  to  maintain  its  body  temperature*  The  reverse  is  true  when 
vasodilators  are  used,  and  the  animal  is  subjected  to  heat  stress;  the  animal 
will  eventually  die  from  overheating* 

Significance;  The  project  will  provide  basic  information  concerning 
heat  production,  the  activation  of  temperature  control  mechanisms  and  the 
mechanism  of  fever* 

Proposed  course  of  project;  It  is  planned  to  add  increased  numbers 
of  animals,  to  use  different  drugs  (morphine,  chlorpromazine,  aspirin^  etc,) 
and  to  study  the  effects  of  lesions  in  the  brain  on  the  results  obtiu  ncd. 
Parabiotic  studies,  using  tubes  inserted  into  the  circulation,  will  b©  used 
to  alter  the  temperature  of  the  blood  entering  the  brain;  physiological 
studies  will  be  made  on  such  animals;  tracts  will  be  traced^ 
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12.  BUDGET  ACTIVITYt      Research 


13.  No  co-operating  units, 


lit. 


December  195U        Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 

1.  NINDB  2«  Laboratory  of  NcuroanatoinicaL  Sciences 

3»  Suction  on  Functional  Neuroanatomy  km   _____.^________  5»  NIIOB  L~2 8 

6.  The  efferent  or  recurrent  fibers  of  the  central  and  peripheral  auditory 
pathways  in  raajmnals 

7«  Grant  L«  Rasmussen  


9.  PROJECT  DESCRIPTION. 

Objectives;  To  trace  the  course  and  establish  the  connections  of 
chains  of  neurons  from  the  cerebral  cortex  to  the  cochlea. 

Methods;  Placement  of  lesions  surgically  in  cats  and  monkeys,  subse- 
quent ly"ToIIoHLng  intrinsic  degeneration  of  axons  and  their  terminations  by  means 
of  Swank-Davenport,  Nauta,  and  methylene  blue  techniques. 

Major  findings;  This  project  is  a  continuation  of  a  study  carried  out 
by  the  responsible  investigator  at  the  University  of  Buffalo  School  of 
Medicine,  sponsored  there  by  ONR.  It  has  revealed  indications  of  an  orderly 
system  of  connecting  neurons  conducting  impulses  from  the  auditory  cortex 
to  the  cochlea,  or  organ  of  hearing. 

Significance;  Establishraent  of  the  presence  of  efferent  fibers  in  a 
sensory  nerve,  such  as  that  of  hearing,  is  a  new  discovery.  This  sj'stem 
evidently  represents  an  auditor^'-  "feed-back"  mechanism.   Electrophysiological 
studies,  being  carried  on  in  collaboration  with  Dr.  Galarabos  at  V/alter  Reed 
Hospital,  indicate  that  these  efferent  fibers  have  inhibitory  or  suppressor 
effects  upon  the  afferent  coclalear  nervous  actl\dty. 

Proposed  course  of  project;  Important  anatomical  details  remain  to  be 
worked  out.  Correlations  remain  to  be  dravjn  vri. th  electrophysiological  studies. 
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11.  BUDGET  DATA: 


Estimated    Budgeted  Positions Man  Years       Patient 

Expenditures   Prof  Other  Total _    Prof  Other   Total     Days 

n  19.^g      $3,570 1 _j3 _U 0.1    0.2    0.3 

n  1956 15;  000 __J^,  .__,3 _U . 0.2    o.3   pj^,...^ 


12.  BUDGET  ACTIVITY:     Research 


13.  Co-operating  Units:   Dr.  Robert  Galombos 

Walter  Reed  Medical  Center 


111. 
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Project  Description  Sheet . 


1,  NINDB 2»  Laboratory  of  Neuroanatomical  Sciences 

3»  Section  on  Functional  Neuroanatomy  ii., 5»  NIKDB  L-29 

6»  Autonomic  innervation  of  the  inner  ear 


7o  Grant  L»  Rasmussen 


9.  PROJECT  DESCRIPTION. 

Objectives:  To  discover  the  origin  and  pathways  of  the  autonomic  fibers 
innervating  the  inner  ear 3  particularly  the  S3nnpathetic  components 

Methods  employed:  >iethods  of  experimental  surgery  in  cats  folloxred  by 
degeneration  of  neR'e  fibers  detected  by  special  neurological  techniques. 
. ^Teurophjysiological  methods  will,  also  be  employed. 

Major  findi.ii;;s:   Certain  routes  postulated  by  otologists  for  fibers  to 
reach  the  inner  eS,^'  liave  been  explored  viith^  as  yetj  negative  resuits. 

Significance;   It  is  generally  assumed  that  the  auxonomic  system 
should  play  an  important  role  in  the  proper  functioning  of  the  hearini_,  and 
equilibratory  organs.  The  delicate  pressure  balance  between  the  endolymphatic 
and  periljonphatic  fluid  sj'-stems  is  maintained  in  a  large  measure  by  the 
influence  of  secretory  fibers  and  that  vasomotor  control  is  presumably  mediated 
by  sjonpathetic  nerves^  Vasomotor  disturbance  of  the  labyrinth  arteries  is 
thought  by  many  ctologists  to  be  responsible  for  tinnitus  and  equilibratory 
disturbances  and  that  unequal  pressures  of  the  endo-  and  perilymph  results  in 
a  condition  known  as  "hydrops"*  This  causes  hearing  and  equilibratory 
disturbances  (Meniere's  disease).  The  design  of  critical  physiological 
experiments  for  testing  the  functional  role  of  the  autonomic  nerves  is  depend- 
ent on  knowledge  of  the  precise  originj,  course  and  termination  of  nervous 
components  involved « 

Proposed  course  of  project;  Continuation  of  this  study  with  exploration 
of  the  other  possible  routes.  Extension  of  study  tc  monkeys. 
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12 .  Budget  Activity;     Research 
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3.  Section  on  Functional  Neuroanatomy  k'   5«  NINDB  L-30 

6.  The  precise  termination  of  certain  descending  intraspinal  fiber  tracts 

7«  Grant  L.  Rasmussen 

8. 


9.   PROJECT  DESCRIPTION. 

Objectives  :  To  determine  ^--reciselv  uDon  xdiat  cell  groups  the 
descending  fibers  of  tracts  in  the  spinal  cord  terminate. 

j-iethods  employed;  Production  of  lesions  surgically  at  appropriate 
places  in  the  central  nervous  system  of  monkej^s  and  cats,  following  the 
course  of  degeneration  by  means  of  the  Nauta  technique  and  other  neurological 
techniques  which  demonstrate  degeneration  of  the  axon  terminals. 

Major  findings;   Preliminary  work  has  been  confined  to  development 
of  adequate  techniques. 

Significance :   Knowledge  of  the  precise  termination  of  the  principal 
descending-,  fiber  tracts  in  the  brain  stem  and  spinal  cord  is  almost 
completely  lacking.  The  research  aims  to  provide  such  knowledge  which  is 
basic  to  understanding  neurological  disorders. 

Proposed  course  of  project;   To  continue  this  project  and  expand  it 
during  the  course  of  the  coming  year. 
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1.  NIWDB  2.  Laboratory  of  Neuroanatomical  Sciences 


3 .  :ccti:n  on  Functional  Neuroanatomy  h .  5 •  NIMDB   L-31 

6.  Origin  and  termination  of  the  frontopontine  tract 

7»  Grant  L.  Rasmussen  


9.  PROJECT  DESCRIPTION. 

Objectives;  A.  To  determine  whether  or  not  the  frontopontine  tract 
possesses  fibers  of  subcortical  origin.   B.  To  trace  fiber  components  to 
termination  in  pons. 

ilethods  employed;   Performance  of  total  and  subtotal  hsraispherectomies 
in  monkeys  and  other  species  of  animals;  placement  of  lesions  in  cerebral 
peduncle;  determination  of  the  origin,  course  and  endings  of  the  fibers  by 
means  of  suitable  neuropathological  techniques. 

Major  findings:   Preliminary  studies  in  material  taken  from  human 
hemi sphere ctomy  cases  suggest  a  possible  subcortical  origin  of  numerous 
thinly  myelinated  fibers  of  this  tract.  No  results  have  accrued  as  yet  from 
animaJ.  experiments. 

Si[,nificance;   Observations  resulting  from  this  project  should  (a)  aad 
to  our  knox^rledge  regarding  the  origin  and  termin&tion  of  this  tract; 

(b)  form  a  basis  for  subsequent  physiological  studies  of  its  function  and 

(c)  lead  to  an  understanding  of  the  results  obtained  in  humans  after  section 
of  the  frontopontine  tract  as  is  practiced  in  certain  neurological  procedures. 

Proposed  course  of  project;   To  continue  and  extena  this  study  particu- 
larly on'  primates  and  additional  human  hemlspherectomy  cases  that  might  be 
obtained  throughout  the  coming  year.  It  sriould  bo  noted  that  other  fiber 
tracts  connecting  the  cerebral  cortex  and  lower  centers  xirill  be  investigated 
by  similar  methods  as  time,,  personnel  and  facilities  permit* 
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1.  Neurological  Diseases  and  Blindness  2.  Laboratory  of  Neurophysiology 

3.  Spinal  Cord         h,  5.  NIMDB  L-32 

SERIAL  NO. 

6,  Dorsal  Root  Potential  Measurements 

7.  M.G.F.  Fuortes  and  K.  Frank 

8.  Mary  Becker,  I.  Tasaki 

9,  Objectives;  The  objective  of  this  project  was  to  determine  the  origin 

of  the  slowly  changing  potentials  appearing  on  the  dorsal  roots 
of  the  spinal  cord  following  a  sudden  stimulation  of  these  nerves. 

i-Iethods  employed;  To  determine  this,  the  slow  potential  has  been 

observed  in  response  to  single  and  multiple  shocks  to  the  same 
and  neighboring  dorsal  roots  and  to  shocks  delivered  through 
microelectrodes  in  the  spinal  cord.  The  variations  observed 
in  the  slow  potential  in  response  to  these  stimuli  permit 
certain  conclusions  regarding  their  origin. 

Hajor  findings;  'fvlhile  the  approach  taken  in  this  project  has  not  led 
to  a  satisfactory'-  explanation  for  the  origin  of  dorsal  root 
potentials,  findings  to  date  do  indicate  that  they  cannot  be 
due  to  direct  electrical  interaction  between  fibers  (a  currently 
popular  view)  nor  can  their  origin  be  inferred  from  the  relative 
signs  of  potentials  on  adjacent  roots.  The  finding  that  very 
similar  potentials  arise  when  microelectrodes  are  used  to 
stimulate  only  postsynaptic  nerve  cells  implies  a  postsynaptic 
origin.  But  failure  to  record  significant  slow  potentials  with 
intrafiber  microelectrodes  casts  doubt  even  on  the  currently 
accepted  mechanism  of  cable-like  condii.ction  of  these  slow 
potentials. 

Significance  to  Neurology  Research;  lAihile  the  objective  of  this 

project  is  the  resolution  of  an  extremely  technical  point,  it 
is  of  some  importance  in  the  field  of  neurophysiology.  Different 
origins  and  different  roles  have  been  ascribed  to  the  dorsal 
root  potential  in  the  literature.  It  is  thought  by  some  to 
be  the  cause  of  "the  central  excitatory  state".  Such  possible 
mechanisms  must  be  either  demonstrated  or  disproved. 

Proposed  course  of  project;  The  findings  from  this  project,  began  in 
19^3  and  continued  through  c:l  Pdrr  •■:.ar  19$h,   have  been 
vrritten  up  for  publication  and  presented  at  the  Atlantic  City 
Meetings  of  the  American  Federation  of  Biological  Sciences, 
Tiie  paper  has  not  been  submitted  for  publication  pending  a  more 
detailed  analysis  of  the  mechanism  of  conduction  of  dorsal  root 
potentials.  The  project  therefore  is  temporarily  interrupted 
until  this  and  new  methods  of  attack  can  be  devised. 
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12. 

Research 

13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SEr.VICE,  OR  OIliER 
ORGMIZATIOMS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSOMEL  FOR  THIS 
PROJECT  IN  EITHEit  1955  or  1956:  IF  COOPEMTING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S)  (ITEI4  10). 

This  was  a  cooperative  project  carried  out  Td.th  Dr.  M.G.F. 
Fuortes  of  the  research  staff  of  the  Army  liedical  Center  at  Ifelter 
Reed  Hospital  as  senior  investigator.  Work  was  performed  at  both 
laboratories  but  there  iras  no  exchange  of  fxmds. 

lit.  None 
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6.  Origin  of  rhythmic  activity  in  the  spinal  cord 

7.  K.  Frank 

6,  i-i.  Becker  •' .    ''      ■  ..i- 

9.  Objectives;  This  project  has  as  its  major  goal  the  determination  of 
the  origin  of  the  rhythm  of  trains  of  impulses  recorded  from 
single  nerve  cells  in  the  spinal  cord.  Specifically,  it  is 
desired  to  know  whether  the  p-icemaker  for  a  train  of  nerve 
impulses  coning  from  a  single  cell  lies  in  that  cell  or  out- 
side it, 

Methods  employed;  Intracellular  microelectrodes  are  used  to  stimulate 
or  record  from  single  nerve  cells  in  the  spinal  cord  of  cats. 
Direct  stimulation  of  such  cells  can,  by  its  affect  on  tueir 
rhythmic  activity,  determine  the  locus  of  the  pacemaker  for 
that  rhythm. 

Major  findings:  The  significant  major  finding  to  date  is  that  at  least 
some  of  the  motor  horn  cells  of  the  Imnbosacral  cord  do  generate 
their  own  rhythms. 

Significance  to  Neurology  Research;  The  ability  of  individual  nerve 
,  '    cells  in  the  central  nervous  system  to  generate  their  own 

rhythmic  trains  of  impulses  has  frequently  been  suggested  but 
alternative  mechanisms  have  also  been  proposed.  To  demonstrate 
the  existence  of  this  type  of  behavior  is  therefore  a  step  forward 
in  unaerstanding  how  the  nervous  system  operates.  It  is  inevitable 
that  from  a  detailed  knowledge  of  the  normal  behavior  of  the 
nervous  system  will  come  the  systematic  advances  in  dealing 
with  its  diseases. 

Proposed  course  of  project;  The  studies  by  this  method  have  so  far 
been  restricted  to  motoneurons,  those  spinal  cord  cells  whose 
axons  are  available  for  stimulation  outside  the  cord.  By 
stimulating  through  the  same  electrode  used  for  recording,  it 
is  hoped  to  extend  the  method  to  cells  lying  totally  within 
the  cord.  For  those  cells  which  do  not  generate  their  own 
rhythms,  a  variation  of  this  method  makes  it  possible  to 
determine  whether  various  nervous  pathways  include  the  pacemaker 
for  the  cell  penetrated.  The  results  of  such  measurements 
should  add  materially  to  an  understanding  of  the  origins  of 
rhythmic  activity  in  the  spinal  cord. 


R,P.C.  -  3 

December  195k  Analysis  of  NIH  Prograri  Activities 


Honors,  Awards,  and  Publication  Sheet 


15.  NINDB  L-33 
SMIAL  NO. 

16.  None 


17.  LIST  HONORS  AND  Aw.^KDS  TO  PSRSONNEL  luiLATINu  TO  THIS  PROJECT  DURING 
CALMDAR  YEiR  19pli3 

Findings  from  this  project  were  presented  at  the  Neuro- 
phy^r olcgy  Group  Meeting  of  th2  American  Physiological  Society 
in  Madison,  Wisconsin  by  invitation. 
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10. 

NINDB  L-33 

SilRIAL  NO. 

11. 

BUDGET  DATA: 

j       ESTBliiTED 
i  E}J^ENDITURES 

BUDGETED  POSITIONS 

¥il>M  YEARS              j 

PROF 

OTHER       TOT;vL 

PROF 

OTHER 

TOTAL 

i 

FY  1955          !  ^6,7U8.3ii 

1 

2              3 

1/3 

2/3 

1 

1 
FY  1956           i  ^9,616.37 

2 

3              5     !      2/3 

1 

1-2/3 

12.  BUDGET  ACTIVITY: 
Research 


13.  None 


li;.  None 
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Project  Description  Sheet 

1.  Neurological  Diseases  and  Blindness   2.  Laboratory  of  Neurophysiology 

3.  Spinal  Cord  Section   It.  5.  MINDB  L-34 

^KhlhL  WO. 

6.  Mechanisms  of  interaction  between  neurons  in  the  spinal  cord 

7.  K.  Frank,  M.G.F.  Fuortes,  R.  norrell 

8.  ii,   Becker 

9.  Ob.jectives;  The  broad  objectives  o."^  this,  the  main  project  of  the 

Spinal  Cord  Section,  are  the  investigation  of  basic  mechanisms 
of  neuronal  interaction  of  the  central  nervous  system  operating 
in  the  spinal  cord. 

Methods  employed;  The  principal  tool  used  in  tliese  investigations 
is  the  salt-filled  ultramicroelectrode .  Electrodes  of  this 
type  are  placed  inside  single  nerve  cells  or  fibers  in  the 
spinal  cord  ana  are  used  to  record  the  electrical  signs  of 
nervous  activity,  either  spontaneous  or  in  response  to  various 
stimuli  applied  to  the  peripheral  nervous  system  or  to  the 
penetrated  cell  directly  through  the  recording  electrode. 

Major  findings;  Significant  findings  are:  1.  When  a  motor  horn 
cell  is  caused  to  fire  repetitively  by  physiological  stimuli 
there  is  no  apparent  sudden  synaptic  potential  preceding  each 
impulse  while  with  synchronous  electrical  stimulation  of  large 
nerves  or  roots  such  prespike  potentials  are  often  seen, 

2.  During  repetitive  firing  of  some  cells  a  "saw-tooth"  like 
potential  is  seen  suggesting  that  depolarization  of  the  cell 
membrane  leading  to  excitation  is  destroyed  when  ttie  cell  fires 
and  is  only  gradually  rebuilt.  But  it  has  not  been  determined 
whether  this  is  a  normal  or  abnormal  form  of  cell  behavior. 

3.  Trains  of  shocks  delivered  to  various  peripheral  paths 
have  been  shown  to  produce  trains  of  impulses  in  some  inter- 
neurons  but  at  a  different  frequency  of  firing.  !+•  Single 
interneurons  have  been  found  which  respond  to  a  ^^ride  variety 
of  peripheral  stimuli.  These  have  been  named  "alerting  cells" 
because  of  the  possibility  that  they  serve  such  a  function  in 
the  normal  animal,  perhaps  reducing  escape-reaction-time  by 
lowering  certain  motoneuron  thresholds.  5>  Other  interneurons 
have  been  shc/m  to  respond  to  peripheral  stimuli  with  frequency 
modulated  trains  of  impulses.  It  is  considered  possible  that 
the  character  of  the  frequency  modulation  contains  "information" 
regarding  the  nature  of  route  of  the  excitation  reaching  the 
interneuron,  6.  The  slow  wave  and  spike  trains  seen  with 
strychnine  tetanus  have  been  shown  to  occur  in  interneurons 
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NINDB  L-34 
bjiRIAL  NO. 

as  well  as  motoneurons.   7.  An  increase  in  membrane  potential 

of  a  motoneuron  has  been  seen  following  stimulation  but  this 

was  not  associated  v/ith  inhibition  as  reported  in  the  literature. 

Significance  to  Neurology  Research;  These  findings  provide  basic 

information  regarding  the  types  of  interactions  occurring  between 
neurons  and  therefore  add  to  tne  understanding  of  the  behavior 
of  the  central  nervous  system.  The  application  of  such  information 
to  the  treatment  of  diseases  of  the  nervous  system  is  a  real 
hope  for  the  distant  future. 

Proposed  course  of  project;  The  proposed  course  of  this  project  is 
a  continuation  of  the  aspects  of  neuronal  interaction  des- 
cribed above.  The  emphasis  will  be  on  patterns  of  responses 
to  reasonably  physiological  stimuli  in  contrast  to  massivej 
synchronous^  electrical  stimuli.  Aspects  which  appear  particularly 
promising  are  effects  of  bridge  stimulation  of  the  penetrated 
cell  through  the  microelectrode,  patterns  of  interaction  between 
upper  and  lower  spinal  cord,  and  the  responses  of  single  cells 
to  modification  of  their  local  chemical  environment  through 
the  use  of  concentric  micropipettes. 
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10.        NINDB  L-34 


SERIAL  NO. 
11.     BUDGET  DATA; 


.  bXil-iATJiD 
EXPENDITURES 

BUDGETED  POSITIONS 

rum  YEARS 

PROF 

0T-:5R 

TOTAL 

PROF     »  OTHER 

TOTAL 

FI  1955 

NINDB 

:^83385.00 

1 

3 

h 

1/3            1 

1-1/3 

NIMH 

I3OOO.OO 

0 

1 

1 

0               1/3 

1/3 

TOTAL 

^9,385.00 

1 

h 

5 

1/3         1-1/3 

1-2/3 

FI  1956 
NINDB 

$15,708,00 

2 

h 

6 

1-1/3      1-1/3 

2-2/3 

ND-IH 

1,000.00 

0 

1 

1 

0                 1/3 

1/3 

TOTAL 

$16,708.00 

2 

5 

7 

1-1/3      1-2/3 

3 

12.     BUDGET  ACTIVITl! 


Research 


13 .     IDENTIFI  AW  C00PEItA.TBTG  UNITS  OF   IKE  PUBLIC  HICALTH  SERVICE,   OR  OTHER 
ORGANIZATIONS,   PROVIDING  FUNDS,   FACILITIES,   OR  PSRSONi^IEL  FOR  IHIS 
PROJECT  IN  EITHER  1955  or  1956:     IF  COOPEIU^TraG  UNIT  IS  i'"'ITHIN  NIH 
INDICATE  SERIAL  NO(S)    (ITEM  10) 

This  is  a  cooperative  project  carried  out  in  part  with  Dr. 
il.G.F,  Fu.ortes  of  the  research  staff  of  the  Army  i4edical  School  at 
Walter  Reed  Hospital, 

Iks     IF  THIS  PROJECT  RESiIi"iBL:i.,S,   COrlPLEMGNTC,   OR  Pi'RALLELS  RESE/vRCH  DONE 
ELSET'JHERE  BI  THE  PUBLIC  HEALTH  SERVICE   (l.'ITHOUT  INTERCHANGE  OF 
PERSONlffiL,   FACILITIES  OR  FUNDS),    IDENTIFI  SUCH  RESEARCH:      (BI 
SEiiBX  NO.(S)   IF  WITHIN  NIH) 

Three  research  projects  id.thin  the  PHS  use  similar  methods  to 
study  behavior  of  single  neuronal  elements  in  the  cortex  or  peripheral 
nervous  system.     They  are: 


a.  Dr.  Ichiji  Tasaki 

b.  Dr,  Walter  Freygang,  Jr, 

c.  Dr.  Choh-Luh  Li 


SERIAL  NO.        NINDB  L-36 
SERIAL  NO.  NIMH-6 


SEiJAL  NO.        NINDB-33(C) 
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1,  Neurological  Diseases  and  Blindness  2.  Laboratory  of  Neurophysiology 


3.  Spinal  Cord 


h. 


6,  Laboratory  Course  in  Neurophysiology 

7.  K,  Franlc.  M.G.F.  Fuortes 


5.   NINDB  L-35 


SERIAL  NO. 


9.  Objective;  The  purpose  of  this  course  is  to  teach  a  few  of  the  junior 
members  of  the  laboratory  some  pra  ctical  aspects  of  neuro- 
physiology, to  stimulate  their  interest  and  to  enable  them  to 
participate  more  fully  in  the  problems  on  which  they  are  working. 

Prcporsi  course  of  project;  It  is  proposed  to  begin  this  course  in 

February  1955  on  a  one  evening  per  week  schedule  to  be  continued 
indefinitely.  While  there  will  be  no  official  time  devoted  to 
this  project  it  is  planned  to  use  laboratory  facilities  and  a 
fexiT  laboratory  supplies. 
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10,   NINDB  L-35 
SERIAL  WO. 


11.  BUDGET  DATA: 


i      ^STD'iATED 
j  EXPEND I TORES 

BUDGETED  POSITIONS 

liAN  YEARS 

PROF     OIHER 

TOTAL 

PROF     OTHER  J    TOTAL 

FY  1955 

r   ; 

(       ^^ilOO.OO 

i 
j                1 

FY  1956 

:^200.00 

i 

12.  Research 

13.  IDENTIFY  ANY  COOPERATING  WTITS  OF  THE  PUBLIC  H~u/iLTH  SER^.^ICE,  OR  OTHER 
ORGANIZATIONS,  PROVIDEIG  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955  or  1956;   IF  COOPEPJ^TING  UNIT  IS  WITHBI  NIH 
INDICATE  SERIAL  NO(S)  (ITEM  10 ) 

Dr.  M.G.F,  Fuortes  of  the  research  staff  of  the  Army  Medical 
School  at  Walter  Reed  Hospital  is  giving  the  coiirse  jointly  vrith 
Dr.  K.  Frank. 


la .  None 
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Project  Description  Sheet 

1.  Neurological  Diseases  and  Blindness      2,  Laboratory  of  J-'^europhysiology 

3.  Section  on  Special  Senses   U.         5.         NIND3  L-.36 

SERIAL  NO. 

6,  Expeririental  studies  on  the  process  of  initi?.tion  cf  nerve  irapvilses 

7,  "Or.   I.   Tasaki 

8,  Dr.  C.  Spyi^opoulos 

9'     Objectives;  The  objective  of  this  project  is  to  find  out  the  condi- 
tions under  which  nerve  impulses  are  initiated  in  the  nerve 
fiber. 

Methods  Employed;  With  a  high  input  impedance  amplifier  (recently 

developed  for  recording  action  potentials  mth  microelectrodes), 
it  has  been  found  possible  to  record  the  membrane  potential  at 
the  node  of  Ranvier  in  isolated  myelinated  nerve  fibers  faith- 
fully. By  observing  these  membrane  potentials  the  process 
of  initiation  of  an  impulse  in  tiie  myelinated  nerve  fiber  has 
been  analyzed. 

Major  findings;  The  major  finding  of  this  project  during  the  past 

year  Eas  been;  l)  the  development  of  the  method  of  recording 
the  membrane  potential  described  above  (Tasaki  and  Frank),  2) 
measurements  of  the  physical  constants  of  the  frog  nerve  fiber 
hj  using  the  data  obtained  by  the  new  method  (Tasaki),  3) 
demonstration  of  the  parallelism  between  the  action  potential, 
action  cxirrent  and  the  membrane  iinpedance  during  activity 
(TasaJci  and  I^'reygang)  and,  k)   demonstration  of  abolition  of  an 
action  potential  by  anodal  current  puJses  (Tasaki) . 

Significance  to  Neurology  Research,  l)  the  finding:  by  Tasaki  and 

Pranic  indicates  that  the  absolute  value  of  the  action  potential 
in  the  frog  nerve  fiber  is  between  97  and  110  millivolts  and 
that  the  electric  current  (local  circuit  theory)  plays  a 
decisive  role  in  initiation  and  propagation  of  the  nerve 
imptilse,  2)  the  determination  of  the  physical  constants  of  the 
nerve  fiber  is  essential  for  an  analj'-tical  consideration  of  the 
process  of  excitation  and  conduction  in  the  nerve  fiber,  and  it 
has  also  clarified  the  effects  of  some  drugs  and  of  temperature 
changes  upon  the  nerve  fiber,  3)  demonstration  of  the  parallelism 
between  the  three  measurable  electric  signs  of  activity  of  the 
nerve  fiber  has  an  important  bearing  on  the  generally  accepted 
theory  of  nerve  excitation,  k)   the  demonstration  that  an  action 
potential  can  be  abolished  after  it  has  once  been  initiated 
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SERIAL  NO.  NINDB  L-36 

reveals  the  presence  of  two  stable  states  in  the  nerve  membrane 
and  also  clarifies  the  significance  of  the  refractoriness  of 
the  nerve  fiber.  Only  by  establishing  a  firm  foiuidation  of 
factual  understanding  of  the  physiology  of  the  normal  nervous 
systam,  advances  can  be  made  in  the  treatment  of  abnormal 
conditions . 

Proposed  course  of  project;  Analysis  of  the  process  of  accommodation 
in  the  myelinated  nerve  fiber  and  studies  of  the  effects  of 
various  chemicals  upon  the  fiber  are  now  in  progress.  The 
results  obtained  so  far  appear  to  shed  some  light  on  the  problem 
of  sensory  adaptation. 

In  the  period  between  June  and  July  1955,  research  work 
at  Marine  Biological  Laboratory  at  Woods  Hole,  Massachusetts 
is  planned.  The  purpose  is  to  compare  invertebrate  nerve  fibers 
with  the  frog  myelinated  fiber  and  to  see  if  the  sodium-theory 
of  nerve  excitation  (Hodgkin  and  Hiixley)  proposed  for  the  squid 
giant  axon  is  applicable  to  vertebrate  myelinated  fibers. 

After  August  1955,  the  main  research  activity  under  this 
project  will  be  directed  toward  analysis  of  the  effects  of 
variotis  enzyme  inhibitors  upon  the  process  of  initiation  of 
nerve  impulses. 
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10.      NINDB  L-36 


SEMAL  110  0 
11.     BUDGET  DATA! 


ESTBmTSD 

expewditup.es 

BUDGETED  POSITIOMS 

IIAM  YEARS             1 

PROF 

OTIffiR 

TOTAL 

PROF 

OTHER 

TOTAL 

FY  1955 

NEffi 

■4  l,?OOcOO 

2 

2 

.        I    2/3 

2/3 

NBIDB 

112,000.00 

2 

2 

h 

2 

1-2/3 

3-2/3 

TOTAL 

.^Pl3,700.00 

2 

h 

6 

2 

2-1/3 

U-1/3 

FY  1956 

i^  1,000,00 

1 

1 

1/3 

1/3 

MINDB 

$11,800,00 

2 

3 

5 

1 

2 

3 

TOTAL 

.^pl2,800cOO 

2 

h 

6 

1 

2-1/3 

3-1/3 

12.  BTJDGET  ACTIVITY: 

Research 

13 .  None 

lU.     IF  TtllS  PROJECT  RTT;SEiIBLES,   COrlPIEMENTS,   OR  PARALLELS  RESEARCH  DOI^IE 
ELSElJHSRE.  IN  ffiE  PUBLIC  HKliLTH  SEU^^CE   (IJITHOUT  BITjiRCKAMGE  OF 
PERSO^^IEL,   FACILITIES  OR  FUNDS),   IDSIMTIFY  SUCH  RESEARCH:      (BY 
SERHL  NG.(S)   IF  WIIHIN  NIH) 

Dr.  K,  S,  Cole  -  Project  on  nerve  membrane  and  action  potentials, 

Dr,  A.  Shanes  -  Project  on  effects  of  ions  and  drugs  on  nerve 
action  poter+ials. 
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Project  Description  Sheet 

1.  Neui'ological  Diseases  and  Blindness  2,  Laboratory  of  Neurophysiology 

3.  Section  on  Special  Senses  k>  S»      NINDB  L-37 

SERIAL  NO. 

6,  Analysis  of  the  sensory  mechanism  in  the  inner  ear. 

7.  I.  Tasaki,  S,  Spyropoulos  and  L,  N.  Tasaki 

8.  None 

9,  Objectives!  The  objective  of  this  project  is  to  clarify  the  mechanism 

by  which  nerve  impulses  are  initiated  in  the  auditory  nerve 
fibers  in  response  to  acoustic  stimulationa 

Method  eraplo7/ed;  The  cochlea  of  an  anaesthetized  guinea  pig  is  exposed 
and  small  holes  are  drilled  through  its  bony  trail.  Micro- 
pipettes  for  recordj.ng  the  cochlear  potentials  and  for  injection 
of  various  chemicals  are  introduced  into  the  endo-  and  peri- 
Ijmiphatic  spaces.  The  changes  in  the  cochlear  potentials  (nerve, 
microphonic  and  d.c«  potentials)  are  analyzed  to  clarify  the 
auditory  mechanism.  Preliminary  experiments  were  done  in 
collaboration  with  Dr.  H,  Davis  during  3  weeks  visit  at  the 
Central  Institute  for  the  Deaf,  St.  Louis,  Mo. 

Major  findings;  It  has  been  shoim  possible  in  the  preliminary  experi- 
ments to  record  microphonic  and  d,c,  potentials  directly  from 
inside  the  endoljmphatic  space.  It  was  also  fovmd  possible  to 
inject  chemicals  into  the  endolymphatic  space  and  to  study  the 
changes  in  the  cochlear  potentials « 

Significance  to  Neurological  Research;  It  has  been  shown  previously 

TTasaki,  Davis  and  Eldridge,  J.  Acous.  Soc,  Amer,  September  195U) 
that  the  variation  in  the  large  potential  drop  across  the  hair- 
bearing  end  of  the  hair-cells  is  the  first  physiological  process 
caused  by  acoustic  stimuli  applied  to  the  cochlea.  Further 
analysis  of  this  large  hair-cell  potential  is  expected  to  lead 
us  to  a  better  understanding  of  the  process  of  normal  hearing 
and  of  the  cause  of  certain  types  of  deafness » 

Proposed  course  of  project;  Azide,  cyanide  and  anoxia  have  been  shoim 
to  reduce  the  cochlear  potentials  reversibly.  The  effects  of 
injection  of  other  enzyme  poisons,  and  of  variations  in  the  pH 
in  the  endolymph  will  be  investigated. 
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10.   NINDB  L-37 


SERIAL  NO . 


11.  BUDGET  DATA: 


ESTHIATED 
EXPENDITURES 

BUDGETED  POSITIONS 

i'lAN  YEARS        1 

PROF 

OTHER  TOTAL 

PROF 

OTHER 

TOmL 

FY  1955 

;!  66U.00 

1 

1 

2 

1/12 

1/12 

1/6 

FY  1956 

^^1200.00 

1 

1 

2 

lA 

1/U 

1/2 

12,  BUDGET  ACTIVITY: 

Researi^h 

13.  None 
lU.  None 
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1,  Neurological  Diseases  and  Blindjrieoa   2,  Laboratory  of  Neurophysiology 

3.  Section  on  Special  Senses   Ii.       5«   NINDB  L-38 

SERIAL  NO .' 

6.  Analysis  of  the  nerve  impulnes  arising  in  the  retina 

7.  Dr.  I,  Tasak-;. 

8 .  None 

9»  Objectives;  The  purpose  of  this  project  is  to  develop  methods  of 
"recording  afferent  nerve  impulses  in  individual  nerve  cells 
and  nerve  fibers  in  the  retina  and  to  elucidate  the  physio- 
logical basis  of  color  vision. 

Kethods  errrl'^ygds  See  proposed  course. 

Major  findinnsii  Construction  of  special  equipment  rea_uired  for  this 
project  is  under  way.  Experiments  on  biological  material  are 
scheduled  to  begin  about  February  or  Harcn  19$^* 

Significance  to  Keirrologv  Research;  To  understand  how  the  eye  functions, 
it  is  desirable  to  obtairr information  concerning  the  responses 
of  the  individual  sensory  elements  in  the  retina  to  various 
kinds  of  light  stimuli.  At  present^  there  is  very  little  knot^n 
about  the  mechanism,  of  color  vision  in  the  bird  and  in  primates. 

Proposed  coarse  of  project;  In  the  preliminary  experiments  it  is 
planned  to  work  on  the  ej^'e  Cx  the  bird  (either  pigeon  or 
chicken).  The  eye  will  be  exposed  to  a  sequence  of  light 
stimuli  of  different  colors,  A  hyperfine  microelectrode  for 
recording  nerve  impulses  will  be  introduced  into  the  optic 
nerve  (or  into  the  retina)  while  the  light  stimuli  are  being 
applied  to  the  eye  of  the  animal.  It  is  hoped  that  the 
electrical  response  to  be  recorded  from  thepe  electrodes  will 
reveal  basic  aspects  of  the  mechanism  of  color  vision. 
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10.  NINDB  L-3e 
1ERI.A.L  I^IO", 

11.  BUDGET  DATA: 


ESTIMTED 
EXPEFDITURES 

BUDGETED  POSITIONS 

MN  YEilRS               1 

PROF    ;  OTHER 

TOTiVL 

PROF 

OTHER 

TOTAL 

FY  195^ 

i?io^ioo.oo 

1 

1 

2 

1/2 

1/2 

1 

FT  lS^b~ 

i?  6,800.00 

1 

1        1       2 

1/2 

1/2 

1 

12.  BUDGET  ACTIVITY: 

Research 

13 .  None 
Ih .     None 
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Project  Description  Sheet 

1,  Neurological  Diseases  and  Blindness   2.  Laboratory  of  Neurophysiology 

3»    Section  on  Special  Senses  h»    Marine  Biological  Lab.  5.  NINDB  L-39 

Woods  Hole,  Ifess.         SERIAL  NO. 

6,  Simultaneous  measurement  of  impedance  and  action  potential  recorded 
from  an  intra- cellular  electrode  in  the  squid  giant  axon 

7.  I.  Tasaki  and  ¥,  H,  Freygang,  Jr. 

8.,  None 

9.  Objectives;  To  further  define  the  relationship  between  the  nerve 
impulse  and  the  permeability  changes  of  the  active  neural 
membrane . 

Method  employed;  Two  glass  capillary  micropipettes  are  to  be 

inserted  in  the  squid's  giant  axon.  One  of  these  micro- 
pipettes id.ll  supply  an  alternating  current  and  a  record  of 
the  voltage  across  the  membrane  will  be  obtained  from  the 
other  micropipette , 

Significance  to  Neurology  Research;  The  temporal  relationship 

between  the  action  potential  and  the  associated  permeability 
change  will  provide  a  basis  for  the  evaluation  of  current 
hypothesis  which  describe  the  mechanism  of  production  of  the 
nerve  impulse.  The  data  from  the  frog  nerve  fiber  (see  project 
'Experimental  studies  on  the  process  of  initiation  of  nerve 
impulses')  do  not  agree  with  the  current  view  of  nerve  excita- 
tion formulated  primarily  to  5jnterpret  the  data  from  the  squid 
axon.  Therefore,  it  is  imperative  to  repeat  some  of  the 
previous  experiments  on  the  squid  giant  axon  using  our  technique. 


R.P.C.  -  2 
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Budget  Data  Sheet 


10.   NINDB  L-39 
SERIAL  NO. 


11,  BUDGET  DATA: 

This  is  covered  by  project  "The  effect  of  Intra-Cellularly 
injected  ions  upon  the  membrane  permeability  of  the  squid  giant 
axon"  by  C.  S,  Spyropoulos,  U,  H,  Freygang,  Jr.  end   I.  Tasaki  at 
IJoods  Hole,  iiassachusetts. 

12,  BUDGET  AGTI^/ITY: 

Research 

13 ,  None 
lU .     None 
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1,  Neurological  Diseases  and  Blindness   2,  Laboratory  of  Neurophysiology 

3.  Section  on  Special  Senses  k*-    Marine  Biological  Lab.  5.   NINDB  L-40 

Woods  Hole,  Mass.         SERIAL  NO. 

6,  The  effect  of  intra-cellularly  injected  ions  upon  the  membrane 
permeability  of  the  squid  giant  axon 

7,  C,  S,  Spyropoulos,  W,  H.  Freygang,  Jr.  and  I.  Tasaki 

8.  None 

9.  Objectives;  To  evaluate  the  effects  of  ionic  changes  occuring  at  the 

inner  surface  of  the  axonal  membrane 

Methods  employed;  Transverse  impedance  measurement  will  be  made  on 
the  squid  axon.  External  electrodes  will  supply  alternating 
current  and  will  form  one  arm  of  a  \'heatstone  bridge.  Intra- 
cellular injections  will  be  made  into  the  portion  of  the  axon 
resting  between  the  electrodes. 

If  possible,  the  intra-cellular  recording  technique  of 
the  project  on  "Simultane@us  measurement  of  impedance  and 
action  potential  recorded  from  an  intra-cellular  electrode  in 
the  squid  giant  axon"  will  be  employed  for  the  impedance 
measurements. 

Significance  to  Neurology  Research;  Although  the  effects  of  changes 
in  extra-cellularxonic  concentration  have  been  studied 
extensively,  the  effects  of  intra-celliaar  changes  have  been 
neglected.  Existing  hypothesis  predict  the  results  of  this 
project  and  the  study  will  provide  a  new  basis  for  the  evalua- 
tion of  these  hypothesis. 


R.P.C.  -  2 
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10.   NINDB  L-40 


SERIAL  NO. 


11.  BUDGET  DATA: 


ESTIimTED 
S7.PENDITURES 

BUDGETED  POSITIONS 

T-iAN  YEARS 

PROF 

OTHER 

TOTAL 

PROF  ■  OTHER  1     TOTAL 

FY  1955 

$1,875.00 

1       i 

1 

1/8                     1/8 

1  1           1 

NIWDB 

2,100,00 

2 

1 

3 

1/ul    1/8          3/8 

TOTAL 

'^3,975.00 

3 

1 

k 

3/§^JJQ 

1/2 

FY  1956 

NB'H 

■*    875,00 

1 

1 

1/8  j 

.      1/8    _ 

NINDB 

2,300.00 

2 

1 

3 

lAj    1/8          3/8    _ 

TOTAL 

:?3, 175.00 

3 

1 

h 

1 
3/8 i    1/8 

_1Z2 

12.  BUDGET  ACTIVITY: 
Research 
13  *  None 
111  •  None 
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1.  National  Institute  of  Neiirological    2,  Laboratory  of  Neurochemistry 
Diseases  and  Blindness 

3,  Section  on  Lipid  Metabolism   U.  Bethesda,  Md.   5.  NINDB  L-41 

SERnL  NO. 

6,  Ribose  Metabolism 

7,  Roscoe  Brady 

8,  Bernsurd  Agranoff 

9,  Project:  Elucidation  of  the  pathways  of  ribcse  metabolism. 

Objectives;  The  objective  of  this  project  is  to  demonstrate  the  biochemical 
mechanisms  for  the  uptake  and  utilization  of  ribose  by  various 
tissues. 

Methods  employed;  Classical  enzymological  investigative  methods  are  being 

employed  to  determine  if  tissues  can  initially  activate  ribose  and 
subsequently  metabolize  it  in  a  manner  which  is  presumed  to  be 
somewhat  similar  to  the  activation  of  glucose  by  the  enzyme 
hexokinase , 

Major  findings;  We  have  demonstrated  that  viable  tissue  slices  and  minced 

tissue  preparations  can  rapidly  remove  ribose  from  tlie  incjibation 
medium.  Furthermore,  cell  free  preparations  of  rat  liver  appear 
to  be  able  to  metabolize  ribose  and  a  preliminary  fractionation  of 
the  crude  system  has  been  accomplished. 

Significance  to  Neurological  Diseases  Research;  The  metabolism  of  ribose  may 
represent  another  mechanism  whereby  cells  can  obtain  a  source  of 
energy  for  their  viability  and  function.  Furthermore,  it  appears 
likely  that  ribose  being  a  ^-carbon  sugar  will  be  broken  down  into 
a  2  and  a  3  carbon  fragment.  The  nature  of  the  "active"  2-carbon 
fragment  remains  to  be  elucidated,  but  it  is  not  unlikely  that  it 
caji  participate  in  the  biosynthesis  of  lipids  which  constitute  an 
important  part  of  the  substance  of  brain  and  neural  tissue. 

Proposed  course  of  project;  The  immediate  problem  is  to  attempt  to  isolate 

and  characterize  the  enzyme  responsible  for  the  initial  step  in  the 
metabolism  of  ribose.  It  may  be  tentatively  termed  a  ribokinase 
since  it  must  of  necessity  activate  the  ribose  molecule.  The  natiu'e 
of  the  activated  product  must  be  established.  Preliminary  work 
suggests  that  it  may  be  a  phosphorylatod  intermediate.  The  identi- 
fication and  isolation  of  the  active  complex  will  enable  further 
research  to  be  carried  out  with  regard  to  the  subsequent  fate  of 
ribose. 
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10.  NINDB  L-41 
SiRIAL  NO, 

11. 


ESTIMATED      BUDGETED  POSITIONS  1^'JAN  Y?:aRS 


EXPENDITURES    PROF,   OTHER   TOTAL   PROF.   OTHF.R   TOTAL 

F.Y.  1955      177100  r:37G     nTH     2Z172"    i/T^        i       1I172 

F.Y.  1956        11,900  112  1  12 


12.  RESEARCH 

13.  NONE 
lii,   NONE 
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1,     Neurological  Diseases  aind  Blindness        2,  Nexirochemistry 


INSTITUTE  LABORATORY  OR  BRANCH 

3.  Lipid  Metabolism  h, ^'    MINDE  L-42 

SECTION  LOCATION  (IF  OTHER  THAN  BETHESDAJ  SERIAL  NO. 

6 .Enzymatic  thioltransacetylation 

PROJECT  TITLE 

7.  Roscoe  Brad]! 
PRINCIPAL  INVESTIGATOR 

8.  E,  R,  Stadtman 

OTHER  SENIOR  IIvVESTIGATORS 

9.  PROJECT  DESCRIPTION: 

Project;  To  elucidate  the  enzyme  systems  present  in  various  tissues  which 
effect  the  transfer  of  high-energy  thiol  (sulfur)  esters. 

Objectives:  The  objective  of  this  project  is  to  demonstrate  the  kinetics  and 
to  determine  the  free  energy  change  which  occurs  during  the  transfer 
of  an  acyl  group  from  one  mercaptan  to  another. 

Methods  employed;  Analytical  methods  have  been  developed  which  demonstrate  the 
transfer  of  acyl  groups  from  coenzyme  A  to  other  mercaptans. 
Enzymes  have  been  demonstrated  in  brain  and  liver  which  accomplish 
this  transfer.  A  particularly  active  enzyme  has  been  found  in  the 
bacterium  Clostridium  kluyveri  and  partial  purification  has  been 
effected. 

liajor  findings;  Enzymes  in  brain,  liver,  and  other  tissues  have  been  demonstrate 
which  transfer  the  acyl  group  from  one  thiol  ester  to  another,  A 
study  of  the  substrate  specificity  of  partially  purified  liver 
enzymes  has  been  accomplished.  Preliminary  kinetic  studies  have 
also  been  completed. 

Significance  to  Neurological  Diseases  Research;  The  important  role  of  high- 
energy  thiol  esters  has  become  increasingly  obvious  as  a  result  of 
the  work  of  Lipmann,  Nachmansohn,  Ochoa,  and  Lynen.  These  bonds 
contain  sufficient  energy  to  accomplish  many  biosynthetic  processes 
such  as  fatty  acid,  cholesterol,  and  acetyl  choline  synthesis. 
Fiirthermore ,  through  various  transfer  reactions,  it  is  apparent  that 
adenosine  triphosphate  (ATP) can  be  formed  from  certain  thiol  esters. 
It  is  frequently  necessary  to  transfer  the  acyl  groups  of  a  particular 
thiol  ester  which  may  be  formed  in  a  biological  "  reaction  to  another 
in  which  form  it  may  be  of  more  general  usefulness,  e.g.,  for  the 
synthesis  of  ATP,  etc.  Hence,  the  importance  of  the  existence  and 
knowledge  of  such  enzyme  transfer  mechanisms  becomes  immediately 
apparent,  i    >  ':lr-    /  j.  ^■^  U'.!;-.:;  ;••  '■■''■:.  ..,::.., 
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10.  NINDB  L-42 
SERIiiL  NO. 

11. 

ES  TIM  TED 
EXPENDITURK.S 

BUDGETED  POSITIONS 

MAN  YEARS 

PROF.   OTHER   TOTAL 

PROF. 

OTH^iR   TOTAL 

F.y.  1955 

3,200 

1/U     Uh          1/2 

lA 

lA 

F.y.  1956 

2,800 

1/ii     1/k          1/2 

lA 

lA     1/2 

12.  RESEARCH 

13.  For  several  weeks  during  the  first  half  of  fiscal  year  1955  worked  in 
collaboration  with  Dr.  Earl  Stadtman  of  the  Laboratory  of  Cellular 
Physiology  and  Metabolism  in  the  National  Heart  Institute, 


lli.  NONE 
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15,  NINDB  L-42 

SERIAL  NO, 

16,  Enzymatic  Thioltransacetylation,  Federation  Proceedings,  13,  I86,  195U. 
Enzymatic  Thioltransacetylation,  Journal  of  Biological  Chemistry,  211,  621, 

Enzymatic  Thioltransacetylation,  Recent  Progress  in  Neurochemistry  and  Allied 
Sciences,  in  press, 

17,  Seminar  by  invitation,  Faculte  de  Sciences,  University  of  Paris  (Sorbonne) 

April  29,  195U. 
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NINDB  L-42 
SERIAL  MO.  ■•■  ■■• 

Proposed  course  of  project:  A  highly  purified  enzyme  has  been  obtained  from 

CI,  kluyveri  in  suitable  amounts  for  kinetic  and  equilibrium  studies. 
From  these  data,  it  is  hoped  that  the  free  energy  change,  if  sir^,  of 
this  reaction  may  be  calculated  and  an  accurate  evaluation  of  the 
role  of  these  transfer  enzymes  in  the  metabolic  econoniy  of  the  cells 
may  be  ascertained.  It  is  hoped  that  this  project  will  be  terminated 
at  the  end  of  fiscal  year  1956. 
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1,  Neurological  Diseases  and  Blindness    2,  Meurochemistry 


INSTITUTE  LABORATORY  OR  BRANCH 

NINDB 
3.  Lipid  Metabolism h* $c      L-43 

SECTION  LOCATION  (IF  OTHER  THAN  BETHESDA   SERIAL  NO. 

6,  Metabolic  Activity  of  Coenzyme  A  Derivatives ■ 

PROJECT  TITLE 

7»  Roscoe  Brady 

PRINCIPAL  liWESTIGATOR 


OTHER  SENIOR  INVESTIGATORS 

9.  PROJECT  DESCRIPTION: 

Project;  Preparation  and  investigation  of  the  enzymatic  activity  of 
substituted  derivatives  of  acetyl  coenzyme  A, 

Objectives;  Fluoroacetic  acid  has  been  shoxm  to  be  a  veiy  powerful  poison  and 

the  mechanism  of  its  toxic  action  is  presumed  to  be  via  the  formation 
of  fluorocitric  acid.  In  order  for  flucrocitric  acid  to  be  formed, 
fluoroacetic  acid  must,  as  far  as  is  known,  be  activated  and  made 
available  to  the  proper  enzymes  in  the  form  of  the  energy  rich 
coenzyme  A  complex.  It  is  proposed  to  study  the  reactivity  of 
fluoroacetyl  coenzyme  A  and  other  coenzyme  A  derivatives  in  order  to 
learn  the  nature  of  the  toxic  action  of  fluoroacetic  acid  and  further 
to  investigate  the  nature  of  enzyme  substrate  intermediary  complexes. 

Methods  employed;  Substituted  acetyl  coenzyme  A  derivatives  will  be  prepared 

by  suitable  chemical  methods.  The  various  enzymes  to  be  studied  will 
be  prepared  in  the  form  of  their  highest  purity.  The  reactivity  of 
the  complexes  with  the  enzymes  will  be  observed  by  the  respective 
techniques  and  methods  for  the  various  reactions.  The  kinetics  of 
these  reactions  will  be  calculated  and  compared  with  those  of 
authentic  samples. of  unsubstituted  coenzyme  A  complexes. 

Major  findings;  Fluoroacetyl  coenzyme  A  has  been  found  to  be  very  active  in 

several  enzyme  systems.  It  does  indeed  condense  with  oxalacetate  in 
the  presence  of  the  crystalline  condensing  enzyme  to  form  fluoro- 
citrate,  and  furthermore,  it  appears  to  be  a  competitive  inhibitor 
of  the  natural  substrate,  acetyl  coenzyme  A,  in  this  system.  In  some 
enzymatic  reactions,  it  actually  reacts  much  faster  than  does  the 
natural  acetyl  coenzyme  A, 
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Significance  to  Neurological  Diseases  Research;  The  importance  of  hi!=!h  energy 
coenzjnne  A  derivatives  is  certainly  immediately"  apparent"  when  one 
considers  that  these  are  the  reactive  intermediates  for  the  synthesis 
of  fatty  acids,  cholesterol  and  other  cerebral  ISipiafei,  It  is 
through  the  intermediary  steps  of  these  complexes  that  carbohydrate 
is  able  to  enter  the  tricarbo3iylic  (citric)  acid  cycle  and  hence  be 
burned  and  the  energy  of  glucose  made  available  to  the  cell.  It  is 
via  coenzyme  A  complexes  that  acetyl  choline  is  synthesized,  A 
•CDniiiibution  which  sheds  some  light  on  the  mechanism  of  the  reactivity 
of  these  extremely  important  compounds  should  obviously  prove  to  be 
exceedingly  rewarding. 

Proposed  course  of  project;  The  products  of  the  enzymatic  reactions  of  the 

substituted  coenzyme  A  derivatives  will  be  identified  and  characterized, 
The  kinetics  and  equilibrium  data  for  fluoroacetyl  coenzyme  A  in 
certain  enzymatic  reactions  will  be  calculated  in  order  to  attempt  to 
learn  more  about  the  nature  of  enzyme  -  substrate  activation  in 
biological  processes,  Fiirthermore,  it  is  hoped  that  more  information 
m^  be  obtained  about  the  nature  of  the  actual  high  energy  bond  of 
coenzyme  A  complexes. 
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10. 

NINDB  L-43 
SERIAL  NO. 

11. 

F.   Y.  1955 

ESTIMATED 
EXPENDITURES 

BUDGETED  POSITIONS 

MN  YEARS 

PROF.        OTFr;R       TOTAL 

PROF, 

O'fflER       TOTAL 

16,800 

1-lA       l-lA       2-1/2 

1/2 

1/2            1 

F.  T.  1956 

15,100 

112 

1 

1                 2 

12. 

FlESEARCH 

13. 

NONE 

lii. 

NONE 
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1.  National  Institute  of  Neurological    2«  Laboratory  of  Neurochemistry 
Diseases  and  Blindness 

3.  Section  on  Lipid  Metabolism      k*     Bethesda,  Md.       5.  NINDB  L-44 

SERL4L  NO. 

6,  Biosynthesis  of  Cerebrosides 

7.  Roscoe  Brady 

8,  Robert  Burton 

9.  Project;  Investigation  of  the  enzymatic  pathway  of  cerebroside  synthesis  and 

factors  which  affect  the  process. 

Objectives;  The  objective  of  this  project  is  to  discover  the  biological 

processes  involved  in  cerebroside  synthesis.  Since  a  large  portion 
of  brain  lipid  exists  in  the  form  of  cerebrosides,  and  since  there 
are  known  to  be  striking  abnormalities  in  cerebroside  metabolism  in 
conditions  such  as  Gaucher 's  disease,  it  is  felt  that  a  demonstra- 
tion and  elucidation  of  the  metabolic  pathways  of  cerebroside 
synthesis  and  catabolism  would  be  an  important  contribution. 

Methods  employed:  Suitable  analytical  methods  for  the  isolation  and  characteriza- 
tion of  cerebrosides  must  be  developed.  When  satisfactory 
procedures  have  been  accomplished,  the  biosynthesis  of  cerebrosides 
•will  be  investigated  with  the  use  of  carbon-l)4  labeled  galactose 
since  this  compound  Is'  a  known  constituent  of  cerebrosides. 
Preliminary  investigations  will  be  attempted  in  vivo  followed  by 
isolated  tissues  (particularly  brain),  and  then  progressing  to  the 
individual  enzymatic  reactions  involved. 

Major  findings;  The  project  has  not  yet  been  undertaken. 

Significance  to  Neurological  Diseases  Research;  Since  the  major  non-aqueous 

component  of  brain  and  nerve  tissue  is  lipid  and  a  large  percentage 
of  this  lipid  is  in  the  form  of  cerebroside,  a  knowledge  of  the 
pathways  of  synthesis,  storage,  breakdown  or  removal  of  cerebrosides 
and  the  conditionswhich  affect  these  processes  would  appear  to  be  of 
great  value.  It  would  be  of  great  advantage  to  learn  why  in  certain 
cpn-.  itions  there  appears  an  excess  or  a  depletion  of  these  materials, 
and  hence,  if  possible,  to  attempt  to  alter  the  circumstances 
responsible  for  the  abnormal  condition. 

Proposed  course  of  project;  It  is  anticipated  that  a  considerable  proportion 
of  the  calendar  year  will  be  devoted  to  mastering  satisfactory  iso- 
lation and  purification  schemes  and  techniques  since  many  of  the 
analytical  details  remain  to  be  worked  out.  Following  the  success- 
ful accomplishment  of  analytical  procedures,  the  metabolic  studies 
will  be  undertaken  as  described  under  methods. 
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10,  NINDB  1^44 
SERIAL  NO. 

11. 

ESTIMj.TED 
EXPENDITURI'^S 

BUDGETED  POoITIONS 

MN  YEilRS 

PROF.        OTHER       TOTAL 

PROF. 

OTRER 

TOT.'U:. 

F.  Y.  1955 

3,000 

lA         lA       1/2 

lA 

lA 

F.  Y.  1956 

9,900 

3/lt            3/a        1-1/2 

3A 

3A 

1-1/2 

12.  RESEARCH 

13,   NONE 

lli.  NONE 
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1,  N.IfN.D,B, 2,  Laboratory  of  Biophysics 

INSTITUTE  I,ABORi\TORY  OR  BR/vNCH  NINDB 

3.  . h. ?.  L-U5 

SECTION  "  LOCATION  SERIAL  NO. 

6«  Ion  Permeabilities  of  Nerve  Membranes, 

A«  Experimental  investigations  of  the  squid  giant  axon. _ 

PROJECT  TITLE 

7,  Moore,  J.  W.;  Cole,  K.  S. 


PRINCIPAL  INVESTIGATORS 


OTHER  INVESTIOATCeS 

9.  Project  Description; 

Objectives;  The  interpretation  of  nerve  function  in  terms  of  fast  ionic 
transports  and  the  elucidation  of  the  structures  and  mocMn- 
isms  by  which  these  transports  a.re  controlled. 

Methods  Employed ;  The  measure:ment  of  the  axon  membrane  current  and 

potential  under  controlled  electrical,  geometrical  and  ionic 
conditions  from  which  the  individual  ionic  movements  are 
determined* 

Major  Findings ;  None. 

Significance  to  NINDB  Research:  The  recently  developed  concept  and  the 

measurements  of  the  sodium  and  potassium  ion  movements  across 
the  squid  axon  membrane  offer  a  new,  highly  specific  and 
general  approach  to  the  factors  underlying  normal  and  patho- 
logical nervous  processes  which  cannot  as  yet  be  investigated 
directly  in  higher  anijrials  and  man. 

Proposed  Course  of  Project;  The  time  courses  and  magnitudes  of  the  sodium 
and  potassium  ion  currents  will  be  measured  in  external  media 
containing  ionic,  organic  and  biochemical  agents  that  have 
known  or  suspected  action  on  nerve  performance  on  the  one 
hand  and  that  represent  possible  tools  for  the  analysis  of 
the  ion  transport  mechanisms  on  the  other  hand. 
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11. 


BUDGET  DAT..! 


ESTIFuTED  BUDGETED  POSITIONS 


RIN  YEARS 


P.'.TIENT 


FY  1955 


E.XPENDITURES         PROF       OTRER       TOTAL         PROF       OTHi^  __T2I'''iL  J^t^ 

-   I      ~    1.5/6 " 


22,700 


1-5/6  1-5/6   3-2/3    5/6 


FY  1956 


25,300 


1-5/6  1-5/6   3-2/3   1-5/6   1-5/6   3-2/3 


12,  BUDGET  ACTIVITY: 


rese;.rgh 


13,   C00PER'.TING  UNITS  OF  THE  PUBLIC  HEALTH  SEIWICE,   OR  OTKER  ORGANIZATIONS, 
PROVIDING  FUNDS,   F.'.CILITIES,   OR  PERSONNEL  ^OR  THIS  PROJECT  IN  EITHER 
1955  or  1956! 

Marine  Biological  Laboratory. 


ll;,   IF  THIS  PROJECT  RESEMBLES,    COI'iPL EVENTS,   OR  PARJ.LLFLS  RESEARCH  DONE  ELSE'^-IERE 
IN  THE  PUBLIC  HE.LTK  SERVICE  ('jCTHOUT  INTERGH;J^GE  OF  PERSONNEL,   FACILITIES  CK 
FUNDS),   IDENTIFY  SUCH  RESE'.RCH: 

NONE. 


R.P.C.  -  1 
December  195U 

Analysis  of  NIH  Program  Activities 
Project  Description  Sheet 

1.  N.I.N.D,B. 2.  Laboratory  of  Biophysics 

INSTITUTE  LABORATORY  OR  BRANCH 

NINDB 

3. ^_„ k, ., ___.. .  5.  _l^k6_. 

SECTION  LOCATION  SERIAL  NO. 

6 .  Correlation  of  Acetylcholinesterase  inhibition  spectrum  with  nerve  action . 
PROJECT  TITLE 

7,  Moore,  J.  W,   


PRINCIPAL  INVESTIGATOR 


8.  Friess,  S.  L.  (NMRl) 


OTHER  INVESTIGATORS 

9.  Project  Description; 

Objective;  To  attempt  a  characterization  of  the  site  of  action  of  the 
drugs.  The  ultimate  objective  is  to  determine  the  mode  of 
action. 

Methods  Employed ;  The  depression  of  the  desheathed  frog  sciatic  A  fibre 
propagated  action  potential  on  passing  through  a  drug  chamber 
is  observed.  The  ratio  of  the  amplitudes  of  the  jjnpulse  before 
and  after  passing  the  drug  chamber  is  observed  as  a  function  of 
time.  The  velocity  change  caused  by  the  drug  is  obtained  from 
the  change  in  the  time  interval  between  these  impulses. 

Major  Findings ;  None, 

Significance  to  NINDB  Research;  These  studies  will  aid  in  elucidating  the 
structiu'e  of  cholinesterase  and  its  role  in  the  function  of 
nerves  under  normal  and  disturbed  conditions. 

Proposed  Course i  1'he  basic  control  experiments  with  AdK  have  been  largely 
completed  along  with  preliminary  findings  on  the  first  of  the 
drug  series.  There  are  now  available  a  number  of  these  drugs, 
differing  widely  in  enzymatic  activity,  but  with  only  small 
changes  in  shape  and  size.  It  is  proposed  to  continue  tests 
on  nerves  with  these. 


R.P.C.  -  2 
December  195il- 


Budget  Data  Sheet 


10.  NINDB  L-46 


SERIAL  NO. 


11.  BUDGET  DATA: 


ESTIMATED    BUDGETED  POSITIONS 


NAN  YEARS 


PATIENT 

EXPENDITURES    PROF  OTHER  TOTAL   PROF   OTHER  TOTAL     DAYS 


FY  195^ 


7,300 


T7T 


To73     1/5      172     a/T 


FY  19^6 


8,100 


1/3 


1-1/3      1/3 


1-1/3 


12,  BUDGET  ACTIVITY: 


RESEARCH     [TJ  ADMINISTRATION      /  / 

REVIEW  &  APPROVAL  /~7     TECHNICAL  ASSISTMCE  /"T" 


13.  COOPERATING  UNITS  OF  THE  PUBLIC  HF^\LTH  SERVICE,  OR  OTHER  0RG/\J1IZATI0NS, 
PROVIDING  FUNDS,  FACILITIES,  OR  lERSONNEL  FOR  THIS  PROJECT  IN  '^'ITHER 
1955  or  1956: 


Naval  Medical  Research  Institute. 


111.  IF  THIS  PROJECT  RESEMBLES,  COMPIEMENTS,  OR  P;'.Ri^^'I,LELS  RE3EA  iCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCH;\NGE  OF  PERSONNEL,  FACILITIES 
OR  FUNDS),  IDENTIFY  SUCH  RESEARCH: 

NONE. 


R.P.C,  -  1 
December  19^k 

Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 

1,  N»I,N,D,B, 2,  Laboratory  of  Biophysics 

INSTITUTE  LABORATORY  OR  BRalNCH 

NIIMDB 
3.   ■ U.  5.  L-47 


SECTION  LOCATION  SERIAL  NO, 

6,  Ion  Permeabilities  of  Nerve  Membranes. 

B,  Theoretical  investigations  of  the  squid  giant  axon,  

PROJECT  TITLE 

7.  Cole,  K.  S. 

PRINCIPAL  INVESTIGATOR"' 

8,  Antosiewicz,  H.  A,  (NBS);  Moore,  J,  W, 

OTHER  INVESTIG/iTORS 

9.  Project  Description; 

Objectives;   Evaluation  of  any  limits  within  which  the  present  differential 
equations  may  be  used  to  determine  the  otherwise  imnieasiirable 
fast  ion  movements  across  a  normal  nerve  membrane j  empirical 
modification  of  the  equations  for  application  to  abnormal 
conditions;  investigation  of  the  structural  and  functional 
bases  for  the  equations . 

Methods  Employed;  Primary  reliance  will  be  placed  on  the  National  Bureau 
of  Standards  digital  computer  SE/vC,  which  is  coded  to  calcu- 
late the  electrical  potential  and  ion  current  responses  to  a 
variety  of  stimuli  on  the  basis  of  the  present  equations. 
Linear  and  non-linear  analogue  computers  will  be  employed  as 
available  and  necessary  for  analysis  and  synthesis,  using 
these  and  other  empirical  or  theoretical  equations , 

Major  Findings ;  None, 

Significance  to  NINDB  Research;  The  limited  comparison  between  the  broad 
generalizations  of  electrophysiology  and  calculations  based 
upon  empirical  differential  equations  of  normal  membrane 
ion  movements  have  been  so  satisfactory  as  to  encourage  the 
assumption  that  these  movements  and  the  mechanisms  by  which 
they  are  controlled  are  a  fundamental  component  of  normal 
and  pathological  nervous  processes. 

Proposed  Course  of  Project;  SEAC  calculations  will  be  made  to  determine 
the  velocity  and  wave  form  of  a  propagated  impulse  as  a 
function  of  temperature  and  perhaps  external  sodium  concen- 
tration. The  threshold  for  simultaneous  membrane  excitation 


\ 


R.P.C.  -  1  (cont'd.) 
December  195ii 

NINDB  L-47 
SERIAL  NO. 


will  be  determined  with  maximum  accuracy  to  guide  a  formal  analysis 
of  tho  equations  and  perhaps  as  a  function  of  external  sodium  concen- 
tration. An  analogue  computer  under  design  will  be  used  to  calcu- 
late the  steady  state  alternating  current  ionic  and  membrane 
admittances  and  provide  a  basis  for  estimating  the  effect  of  external 
ions  upon  the  equation  parameters. 

The  possibility  of  obtaining  faster  solutions  of  the  present  and  other 
equations  under  easily  varied  conditions  will  be  an  importajit  factor 
in  the  design  of  a  non-linear  analogue  computer. 


R.P.C.   -  2 
December  19514 


10.      NINDB  L-47 
SERI/iL  NO. 


Budget  Data  Sheet 


11,      BUDGET  DATA 


FY  1955 


FY  1956 


ESTIMATED  BUDGETED  POSITIONS 


M^iN  YK'iRS 


PATIENT 

E);PENDITURES         PROF     OTHER     TOTAL       PROF   'Offflffl     TOT/.L  DAYS 


iii;3oo 


■iF 


5/6    2-i/r"~37ii — "■? 


25,000 


Ih 


5/6      2-1/3      1|         ^/6      2-1/3 


12,  BUDGET  ACTIVITY! 


RESEARCH 


13,      COOPERi'.TING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR  OTHER  CRGA.NIZ/'ITIONS, 
FROVIDHrj  FTOJDS,    FACILITIES,    OR  PT'^RSONNEL  FOR  THIS  PROJECT  IN  EITHER 
1955  or  1956: 

National  Bureau  of  Standards. 


Ik*     IF  THIS  PROJECT  R,ESEf4DLF;S,    COMPLEME.NTS,   OR  P/JA"XLELS  RES^'ARCH  DONE  ELSEtJHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCH/iNGE  OF  PERSONNEL,    FACILITIES 
OR  FUNDS),    IDENTIFY  SUCH  RESE.'.RCH: 


NONE. 


R.P.C.  -  1 
December  l^^i; 


Analysis  of  NIH  Program  Activities 
Project  Description  Sheet 


1.  N.I.N.D.B. 


3. 


INSTITUTE 


SECTION 


2.  Laboratory  of  Biophysics 


LilBORJ.TORY  OR  BH.W  CH 


1;. 


LOCATION 


5.  NimB  L-48 
SERIAL  NO. 


6.  Laboratory  of  Biophysics  Organization. 


PROJECT  TITLE 


7. 


9. 


Cole,  K.  S. 

PRINCIPAL  INVESTIG ■ TOR 

Moore,  J.  W, 


OTHER  INVESTIGATORS 

Project  Description; 

Ob j active t  The  establishment  of  an  effective;  laboratory  of  biophysics 
to  advance  the  knowledge  and  support  the  investigations  of 
neurological  diseases  ana  blindness* 

Methods:    Fundamental  and  advanced  techniques  of  physics,  chemistry 
and  mathematics  are  used  or  developed  for  theoretical  and 
experimental  neural  problems  in  their  basic,  applied  and 
technical  aspects. 

Major  Findings  s  Planning,  development  and  operation  of  the  laboratory 
were  all  in  progress  by  the  end  of  195J+. 

Significance  to  NINDB  Research;  To  the  extent  that  the  laboratory  can 

lead,  support  and  follow  the  biochemical,  anatomical,  physio- 
logical, pathological  and  clinical  approaches,  it  will 
constitute  an  essential  facet  in  the  prevention,  detection 
and  cure  of  neurological  diseases. 

Proposed  Course ;  The  initial  emphasis  is  upon  the  utiliz-^tion  of  the 

available  pov/er  of  the  physical  sciences  in  the  measurement 
and  interpretation  of  the  rapid  ion  movements  in  individual 
neurones.  As  necessary  and  possible,  investigations  of  the 
physical  aspects  of  aggregate  neural  structures  and  theo- 
retical or  experimental  technical  developments  may  be 
assisted  or  initiated. 


R.P.C.  -  2 
December  195ii 

Budget  Data  Sheet 

10.      NINDB  L~48 

SERIAL  NO. 


11.   BUDGET  DATA: 


ESTIIf.TSD  BUDGETED  POSITIONS MAN  YE^^RS PATIENT 

EXPENDITURES       PROF.        OTHER       TOTAL       PROF '      OTHER'   TO T_L D;.YS 

FY  1955  m,800  1/3  1-1/3      1-2/3      1/6         '2/3    '    5/6 

FY  1956  12,000  1/3  1-1/3       1-2/3       l/3         1-1/3     1-2/3 


12.   BUDGET  ACTIVITY: 


RESEilRCH 


R.  P.  C.  -  1 
December  19$h 

Analysis  of  NIH  Program  Activities 
Project  Description  Sheet 

.  Neurological  Diseases  &  Blindness   2 .  Extraraural  Programs 

INSTITUTE  LABORATORY  OR  BRiiKCH 


SECTION    .  LOCATION  (15  OTHER  THAN  BETHESDA)   SERIAL  NO. 

Extramural  Programs ________^ 

PROJECT  TITLE 

Dr.  Edward  P.  Offutt,  Chief,  Extramural  Programs 

PRINCIPAL  IWESTICrATOR(S) 


OTHER  INVESTIGATORS 
PRO.IECT  DESCRIPTION 

Project;  Extramural  Programs 

Objectives;   To  increase  the  quality  and  quantity  of  research^  teaching^ 
and  appreciation  of  the  conditions  prevalent  in  the  fields 
of  the  neurologic  and  sensory  diseases. 

Methods  employed;  Funds  are  granted  upon  application  and  following 

competitive  review  to  provide  salaries  or  stipends^  equipment , 
supclies  or  other  necessities  to  permit  research  projects  or 
training  programs  to  be  conducted. 

Major  fields  of  emphasis  and  results:   The  Extramural  program  is  considered 
under  its  four  major  divisions,  as  follows: 

l)  Research  Grant  Program.:  During  the  calendar  year  January  1,  19$U 
through  December  31,  19^^^.,  3h9   research  grants-in-aid  have 
been  supported  through  this  program.   Research  projects  have 
been  conducted  in  112  medical  schools  and  other  nonfederal 
research  institutions  throughout  the  country.  The  total  sum 
involved  is  $3,5UO,8iiO.   In  addition,  66  requests  were 
received  which  the  reviex-fing  committees  failed  to  recommend 
in  competition  with  more  highly  regarded  projects. 


R.P.C.  -  2 
DecombGr  19$h 


Analysis  of  NIH  Program  Activities 
Budget  Data  Sheet 


10.  NINDB-lj9 


SERIAL  NO. 


11. 

BUDGET  DATA 

•• 

ESTIMATED 
EXPENDITURES 

BUDGETED  POSITIONS 
PROF  OTHER  TOTAL 

MAN  YEARS 
PROF  OTHER  TOTAL 

PATIENT 
DAIS 

FY  1955 

53,100 

2     6     8 

1    5     6 

XXX 

FY  1956 

52,800 

2     6     8 

2    6     8 

XXX 

12,  BUDGET  ACTIVITY: 

RESEARCH  /~7 

REVIEW  &  API7.0VAL  /TJ 


ADMINISTRATION        /  J 
TECHNICAL  ASSISTANCE  /"/ 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 

ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONfJEL  FOR  THIS  PROJECT 
IN  EITHER  1955  or  1956:  IF  COOPERATING  UNIT  IS  WITHIN  NIH  IDICATE 
SERIAL  NO(S) 

None  providing  funds,  facilities,  or  personnel. 


lU.   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSE- 
WHERE, IN  THE  PUBLIC  HEALTH  SERVICE  (WTHOUT  INTERCHANGE  OF  PERSONNEL, 
FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL  NO(S)  IF 
WITHIN  NIH) 

None 


R.P.G.  -  3 
December  195U 


15.  NINDB-li9 


Analysis  of  NIH  Program  Activities 
Honors^  Awards j  and  Publications  Sheet 


SERIAL  NO. 


l5T  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING  CALENDAR 
YEAR  195U! 

None  originating  from  this  office.  Grantees,  however,  publish  freely. 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
GALEi^DAR  YEAR  195U: 

None  directly  connected  with  project.  Grantees  frequently  honored. 


R.P.C.  -  la  NINDB-n9 

December  195U  SERIAL  NO. 


1)  Research  Grant  Program:   (Continued) 

The  projects  supported  involve  research  into  the  causes, 
care,  and  treatment  of  diseases  and  conditions  of  the  brain, 
spinal  cord  and  peripheral  nerves,  sensory  endings,  the  eye 
and  ear.  Such  specific  diseases  as  cerebral  palsy,  muscular 
dystrophy,  epilepsy,  and  other  cerebral  vascular  accidents. 
Parkinsonism,  glaucoma,  cataracts,  retrolental  fibroplasia 
and  other  blinding  eye  conditions,  and  hearing  impairments 
are  included  in  projects  presently  active. 

2)  Research  Fellowship  Program:  Between  January  1,  195U  and  December  31, 

195ii,  a  total  of  hO   fellowships  awards  have  been  made  including 
7  predoctoral,  30  postdoctoral,  and  3  special  fellowships. 
This  program  permits  holders  of  fellowship  awards  to  devote 
full-time  to  their  training  as  research  investigators  in  the 
fields  of  neurologic  and  sensory  diseases  and  the  ancillary 
disciplines  related  thereto.  The  total  sum  of  money  involved 
has  been  |l63,653.  In  addition,  UO  requests  have  been  re- 
ceived which  we  were  not  able  to  activate  due  to  insufficient 
funds.  Also,  3  requests  were  received  which  failed  to  be 
approved  in  competition  wi^oh  successful  candidates. 

3)  Training  Grants  Program:  During  the  period  involved,  UO  grants 

totaling  $7UO,5l2  have  been  awarded.  These  are  located  in 
35  medical  schools  and  teaching  institutions.  There  were 
5  applications  which  failed  to  receive  recommendation  for 
approval. 

The  training  grant  program  is  designed  to  reduce  the 
critical  shortage  of  clinical  teachers  and  clinical  investi- 
gators by  providing  ftinds  to  teaching  institutions  to  begin 
or  increase  their  training  opportunities  in  all  fields  related 
to  neurological  and  sensory  diseases- 

U)  Traineeship  Program:  In  the  period  concerned,  1^3  traineeships  have 
been  awarded  totaling  $li45,066,  for  the  purpose  of  increasing 
the  number  of  graduate  professional  personnel  available  to 
all  branches  of  medicine  and  to  provide  special  training  in 
the  diagnosis,  treatment,  and  care  of  neurological  and  sensory 
disorders.  These  U3  men  are  training  in  2k   different  centers 
in  the  United  States  and  England.  There  were,  in  addition, 
21  approved  requests  which  could  not  be  paid  due  to  lack  of 
funds.  These  requests  totaled  $68,800.  Unsuccessful  candidates 
numbered  10. 


R.P.C.  -  lb 
December  19^U 


NINDB-U9 
SERIAL  NO. 


Significance  to  Neurological  research;  At  present  there  is  an  extreme 
shortage  of  medical  and  research  manpower  available  to 
conduct  research  and  to  train  new  men  in  the  neurologic 
and  sensory  disease  fields.  One  of  the  purposes  of  the 
extramural  program  is  to  improve  this  situation. 

Proposed  course  of  project;  To  continue  supporting  those  presently  active 
grants  and  awards  which  may  be  recommended  by  the  scientific 
and  advisory  review  groups.  To  institute  new  grants  and 
awards  in  order  that  more  medical  and  research  manpower  may 
be  trained  and  encouraged  to  work  in  the  neurological  and 
sensory  disease  fields  and  their  allied  disciplines  of  neuro- 
anatomy^  ne-urophysiologyj  neuropathology,  neurobiochemistry, 
neurology,  ophthalmology,  otology,  and  other  related  fields. 


R.P.C.    -  1 
December  19Sh 


Analysis   of  MIH  Program  Actdvities 
Project  Description  Sheet 


1.      National  Institute  of  Neurological  Diseases  &  Blindnesr  2.   IMone 
INSTITUTE       ■                                        -    ^          -                  -  BRANCPI 

3.      Publications  and  Reports  u.    Not  applicable  5.    NIIJDB   SO 

SECTION  '  LOCATION  SERIAL  NO 


6.     Not  applicable 


PROJECT  TITLE 
7.      Not  applicable 


PRINCIPAL  INVESTIGATOR   (S) 
Not  applicable 


OTHER   im^ESTIGATORS 
PROJECT  DISGRIPTION 


It  is  the  responsibility  of  this   section  to  inform  the  public   or 
those  charged  with  public  care  regarding  the   nature   of  contemporary 
kno^iJledge   of   the   neurological  and  sensory  diseases    (including 
research  developments) j    thereby  facilitating  the  iinproved  treat- 
ment or  prevention  of  such  disorders  as  epilepsy,   multiple  sclerosis , 
cerebral  palsy,   muscular  dystropl^^^,   glaucoma,   and  cataract. 

The  section  is,   therefore,    concerned  withs 

(1)  answering  public  inquiries    (approximately  l500  a  year   on 
disease  entities,  research  findings,   methods  and  sources   of 
treatment  and  rehabilitation,    and  requests  for  admission  to 
the  Clinical  Center  for   participation  in  research  studies)] 

(2)  program  report3.ng  to  the  Department  of  Health,  Education 
and  Welfare  and  to  the  Congress    (in  the  form  of  quarterly  and 
annual  reports,   research  highlights,   research  progress  reports, 
and  prepared  testimony  for  the  Congressional  appropriations 
comrrdttees); 

(3)  preparation  of  special  piaterials  for   public  dissemination 
(including  press  releases,    exhibits,    pamphlets  and  brochures 
on  neurological  and  sensory  disorders,    speeches  for   presenta- 
tion by  the   Institute  Director  to  lay  and  scientific  organiza- 
tions,  and  articles   on  specific  disease  entities  for  publication 
in  popular  majrazines ; 


R.P.C.    -  1  (a)  NINDB  pO 

December  19 JU  SERIAL  NO.' 


(h)  apecial  projects  related  to  informational  activities   (includ- 
ing clearance  of  manuscripts  for  scientific  journals,   neetincfs 
and  other  liaison  activities  with  voluntary  health  organizations, 
and  assistance  to  science  writers  interested  in  articles   on  the 
neurological  and  sensory  disorders. 

The  usefulness  of  the  Publications  and  Reports  Section  is 
obvious:     1)   for  the  patient  -  guidance  to  the  source  of  assistance 
for  their  problems  arising  from  the  neurological  and  sensory  disorders^ 
2)  for  the  professional  man  -  rapport  for  learning  the  latest  find- 
ings resulting  from  Institute  research,  for  example,   in  drug 
therapy  for  epilepsy,   and  retrolental  fibroplasia!   3)  for  the 
Department  of  Health,  Education,  and  I'felfare  and  the  Congress   - 
clarification  of  the  degree  to  which  the  Institute  is  meeting  its 
responsibilities,  and  definition  of  Its  research  activities. 

The  section  foresees  the  foregoing  as  the  essential  elements  in 
its  program  for  the  next  and  future  years.     Dvii'ing  this  coming 
year,  we  envision  completion  of  several  major  projects,   initiated 
during  the  past  year.     These  include  a  pamphlet  on  the  Institute's 
activities,   a  pamphlet  on  muscular  dystrophy  to  be  produced  in 
cooperation  with  the  Muscular  Dystrophy  Association,   and  the  pub- 
lication of  a  monograph  on  State  laws  affecting  epileptics. 


R.P.C.    2 
December  1551i 


10.      NIMDB  SQ 


Analysis   of  NlH  Program  Activities 
Biidget  Data  Sheet 


SERIAL  NO. 


11.      BUDGET  DATA 

.     ESTIFATED 
EXPEND  ITli  RES 

BUD'^ETED  POSITIONS 
PROF.      OTHER     TOTAL 

MAN 
PROF. 

YEARS 
OTHER 

PATISOT 
TOTAL         DAYS 

!fT  1955         123,000 

1 

3           h 

1 

3 

k 

FY  1956         $2U,000 

1 

3           li 

1 

3 

k 

12,     BUD^rET  ACTIVITYs 

RESEARCH  ^ 

REVIEW  &  APPROVAL     fj 


ADMINISTRATION  /JJ 

TECHNICAL  ASSISTANCE  /"Z 


13.      IDENTIFY  ANY  COOPERATING  UNITS   OF  THE  PUBLIC   HEALTH  SERVICE 
OR  OTHER   OR'}A.NIZATIONS,    PROVIDING  FUNDS,   FACILITIES,    OR 
PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1955  or  1956s      IF 
COOPERATING   UfflT  IS  WITHIN  NIH   INDICATE  SERIAL  NO. 

None 


UTi      IF  THIS  PROJECT  RESEMBLES,    COI^fflEKENTS,    OR  PARALLELS   RESEARCH 
DOM  ELSEiiHERE  IN  THE  PUBLIC  HEALTH  SERVICE   TOENTIFY  SUCH 
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National  Institute  of  Neurological  Diseases  and  Blindness 

Clinical  Investigations  Annual  Report 

The  Clinical  Director's  Report 

The  Clinical  Investigative  Unit  of  the  National  Institute  of 
Neurological  Diseases  and  Blindness,   in  submitting  its  second  annual 
report,  is  able  to  report  an  activation  of  52  beds,  all  laboratories, 
and  varying  degrees  of  progress  on  63  research  projects,     3lU  patients 
were  admitted  to  the  in-patient  service  and  l,3lU  to  the  o\ib -patient 
service  dijring  the  period  of  this  report.     A  full  staff  is  now  re- 
cruited with  the  exception  of  the  Branch  of  Ophthalmology,   in  which 
there  will  be  a  substantial  increase  dviring  the  coming  year.     Mai;y 
and  varied  neurological  and  ophthalmological  diseases  have  been 
studied  with  some  fruitful  results.     Epilepsy  has  continued  to  occupy 
a  large  share  of  the  research  of  this  Institute  in  that  the  unique- 
ness of  this  project  and  the  approach  to  patients  and  animals  are 
such  that  basic  information  may  be  correlated  vdth  clinical  observa- 
tions.    As  in  the  previous  year,   the  medical  unit  has  devoted  much 
of  its  energy  to  the  disorders  of  the  lower  motor  neuron.     Progress 
has  been  made  also  in  studies  of  demyelinizing  disorders,  the  cere- 
bellar ataxias,  amyotrophic  lateral  sclerosis,  and  other  diseases 
of  the  central  nervous  system.     A  broad  program  to  further  under- 
stand the  causes  and  patho-physiology  of  cerebral  palsy  has  been 
initiated.     Infections  of  acute  and  chronic  nature  of  the  eye 
and  studies  of  cataract,   glaucoma,  and  strabismus  have  continued. 
More  specifically  the  following  research  is  of  note. 

In  the  field  of  muscular  cferstrophy,   it  has  been  demonstrated 
by  Doctors  Berg,  Horvath  and  Shy  that  there  is  a  leakage  of  potassium 
from  the  residual  muscle  fibers  and  a  retenticn  of  sodium.     It  has 
been  demonstrated  by  radioactive  isotopic  technique  that  such  ionic 
imbalance  is  not,  however,  the  etiological  agent  in  muscular  dystrophy 
but  a  result  of  the  disease.     It  has  been  suggested  by  the  same 
authors  that  there  is  an  abnormal  release  of  protein  bound  iodine 
from  the  blood  vessels  of  the  dystrophic  patient.     It  has  not  been 
determined,  however,  whether  this  release  is  due  to  intra  or  extra 
vascular  fragmentation  of  the  protein  at  this  time.     The  loss  of 
such  potassium  may  be  expected  to  make  such  muscle  fibers  hyper- 
irritable  and  to  contract  spontaneously,  and  Doctors  Chatfield  and 
Norris  have  demonstrated  that  indeed  this  is  so.     The  spontaneous 
irritability  in  muscular  ^strophy  patients  af  tei'*  contraction  explains 
much  in  the  correlation  of  those  dystrophies  with  myotonia  and  those 
without,  and  it  would  appear  indeed  that  myotonia  is  present  in  each. 
The  presence  of  spontaneous  action  potential  of  short  diration  and 
small  amplitude  throws  a  serious  question  as  to  the  utilization  of 
the  electromyogram  to  differentiate  diseases  of  nerve  from  diseases 
of  muscle.     Doctor  Tower  and  Mr,   Pogorelskin  for  the  first  time  have 
quantitatod  the  pentose  excretion  in  mvecular  (fys trophy  and  demon- 
strated this  to  be  ribose  by  paper  chromotography.     Confusion  still 
exists  between  the  so-called  nutritional  dystrophies  in  animals,  and 
myositis  and  muscular  dystrophy  in  man,     EbcarairBticn  of  some  80  odd 
biopsies  by  nxmierous  staining  techniques  throws  condiderabie  question 
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as  to  whether  indeed  the  two  processes  are  different.     The  distin- 
guished nevropathologist.  Doctor  J.  Godwin  Greenfield  of  England, 
has  joined  Doctors  Alvord,  Berg,  and  Shy  in  a  study  in  this  regard. 
Doctor  Horvath  is  continuing  his  basic  work  in  extraction  of  actin 
and  myosin  from  all  patients  with  neuromisctilar  diseases,   including 
muscular  dystrophy,   in  the  determination  of  tensile  strengths  of 
isolated  muscle  fibers  and  in  the  study  of  in^otonia  m  both  man 
and  goat.     He  is  developing  new  methods  for  the  extraction  of  actin 
and  checlcing  these  against  micro-nitrogen  determinations.     %asthenia 
gravis  has  continued  to  occupy  much  of  the  research  team's  time  and 
recent  experiments  in  animals  by  Doctors  Irwin,  Berg,  and  Shy  lead 
to  the  suggestion  of  a  possibility  of  a  circulating  depolarising  agent 
in  this  disease.     If  this  basic  experimentation  is  applicable  to  man, 
then  prostigmine  would  no  longer  be  the  drug  of  choice  in  this 
disease.     It  is  anticipated  the  transference  of  this  work  to 
human  subjects  will  be  accomplished  within  the  next  few  months. 
Such  theories  are  also  compatible  with  the  findings  of  Doctors  Rowland, 
Berg,  Korengold,  and  Shy  as  to  the  increased  weakness  occurring  in 
myasthenics  receiving  prostigmine.     Seven  manuscripts  have  been  re- 
leased over  the  past  year  in  the  field  of  neuromuscular  research. 
Doctor  Korenn-old  and  Doctor  Morris  have  continued  their  work  on 
electromyography  in  myasthenia  and  in  muscle  cramps.     Doctors  Morris 
and  Ghatfield  have  demonstrated  that  muscle  cramps  originate  largely 
from  the  spinal  cord  and,  concerning  this  observation,  there  is  a 
paper  now  in  press. 

The  demonstration  that  patients  with  cerebellar  atazia  may 
carry  an  abnormal  globxjilin  in  their  circulating  serum  has  lead  the 
vinit  to  investi-^ate  by  paper  electrophoresis  the  protein  chemistry 
of  patients  with  this  disease.     Similar  studies  are  being  carried 
out  in  patients  with  demyelinizing  diseases  in  both  serum  and  spinal 
fluid  by  Doctors  Jaffee  and  Tower,     The  report  of  a  limited  number  of 
cases  with  multiple  sclerosis  responding  to  iso-nicotinic  acid 
hydrazide  from  a  Veterans'  Administration  Hospital  has  lead  to  a  con- 
trolled study  in  this  Institute  of  30  uneqvdvocal  multiple  sclerosis 
patients  who  have  received  this  substance.     To  date,   unfortunately, 
initial  claims  have  not  been  substantiated  by  this  Unit,     This  study 
is  being  carried  ovtb  by  Doctors  Haase,  Korengold,  and  Berg.     The  ob- 
servation that  spinal  fluid  sugar  may  be  lowered  in  virus  disorders 
of  the  central  nervous  system  has  lead  Doctor  Berg  to  further  studies 
of  the  utilization  of  glucose  in  these  diseases.     In  this  regard,  the 
glucose  is  tap'rted  with  carbon  lii.     Doctor  Korengold  is  continuing  his 
work  on  ganslionic  blocking  agents  in  paraplegia  and  other  neurological 
disorders  associated  with  spasm. 

During  the  past  year  the  Branch  of  Surgical  Neurology  has  con- 
tinued its  investigation  of  the  temporal  lobe  and  its  environs  in 
man,  in  higher  primates,   and  cats.     In  man  such  investigations  were 
concerned  with  epileptic  processes  in  the  temporal  lobe,  the  surgical 


-  3  - 

treatment  of  these  processes,  and  to  the  development  to  the  further 
understanding  of  the  function  of  the  temporal  lobe*     An  intensive 
study  of  psychological  aspects  and  the  psychological  problems  of 
patients  with  temporal  lobe  lesions  has  been  continued.     The  temporal 
lobe  itself  is  concerned  with  fundamental  mechanisms  of  mind,   such  as 
perception,  judgement,  and  memory.     Again,  this  has  been  a   group 
investiiration  of  varied  disciplines  with  a  goal  toward  a  single  pur- 
pose.    The  team  consists  of  medical  and  surgical  neurologists,   clin- 
ical psychologists,   clinical  neurophysiologists,  neuropathologists, 
and  neurochemists.     iiany  patients,   after  thorough  investigations, 
have  undergone  radical  treatment  for  their  seizures.     The  essential 
epileptogenic  lesion  was  localized  by  electrographic  recording  and 
direct  electrical  stimulation.     The  results  of  these  recordings  and 
stimulations  are  useful  not  only  for  the  purpose  of  diagnosis,  but 
to  further  the  physiological  understanding  of  the  temporal  lobe  as 
well.     As  these  investigations  have  progressed,  Doctor  Baldwin  and 
his  team  have  become  more  and  more  involved  in  subcortical  seizure 
patterns  originating  from  the  amygdaloid  nucleus  and  hippocampus 
as  well  as  the  temporal  pole.     This  nucleus  appears  to  be  an  essential 
relay  station  within  the  temporal  lobe  and  has  functions  in  man  and 
primates  with  the  movement  of  face  and  jaws,  as  well  as  control  of 
respiration  and  blood  pressure.     It  is  intimately  concerned  with  the 
mechanism  of  consciousness  as  well.     Temporal  lobe  seiztires  in  monkeys 
and  chimpanzees,  and  their  study  in  conditioned  primates,   have  been 
continiied  by  Doctors  Baldwin,  Frost,  Ralston,  Van  Buren,  and  v»/ood. 
Patients  who  have  undergone  subtotal  temporal  lobectomy  have  been 
studied  at  length  in  this  regard  as  well  as  in  speech.     Doctors  Lord 
and  Baldwin  have  sug^restive  evidence  for  the  first  time  of  localiza- 
tion in  a  discriminatory  pattern  of  auditory  stimxili  to  the  dominant 
hemisphere  in  man.     The  complicated  and  diverse  information  on  the 
psychological  functions  of  the  temporal  lobe  will  be  reported  at  the 
Neurosurpical  Session  of  the  American  College  of  Surgeons  in  Lima, 
Peru  on  January  l5th.     To  adequately  understand  epilepsy  itself, 
regardless  of  its  site,   one  must  know  the  basic  physiology  and  chem- 
istry of  the  involved  cell*     Doctor  Tower  and  his  colleagues  have 
continued  their  work  on  the  in  vitro  brain  slices  taken  from  Doctor 
Baldwin's  cases.     Doctor  Tower  and  Doctor  tifells  have,   in  combination 
with  six  large  extramural  centers,  launched  a  program  as  to  the 
effectiveness  of  glutaraine  and  asparagine  and  the  reversal  of  seizures 
in  man.     Doctor  Tower's  work  in  this  regard  has  been  p\t)lished  d^jring 
the  past  year  and  presented  to  the  American  Academy  of  Neurology. 
Doctor  Curtis,  working  with  Doctor  Tower,  has  developed  a  method  of 
determining  glutamine,  asparagine,  glutamic  acid,   and  aspartic  acid 
on  the  same  specimen.     The  initial  results  that  Doctor  Tower  presents 
are  promising,  as  are  those  from  two  of  the  contributing  centers.     To 
further  -understand  the  electroencephalographic  evidence  of  seizures, 
we  have  had  join  us   the  distinguished  visiting  scientist.  Doctor  Choh 
Luh  Li,  who  is  carrying  on  recordings  from  single  cortical  cells  by 
means   of  potassium  chloride  micro-electrodes.     Doctor  Li  has  developed 
an  apparatus  to  allow  the  electrode  to  remain  in  situ  in  spite  of 
brain  pulsations  for  as  long  as  $  minutes  within  a  single  cell. 
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Doctor  Ajraone  Marsan  and  Doctor  Tower  are  carrying  on  electro- 
encephalographic  studies  in  patients  receiving  these  essential  amino 
acids.     Doctor  Chatfield  has  demonstrated  withini  the  past  year  that 
atropine  activation  of  the  cerebral  cortex  is  not  due  presvunably  to 
the  release  of  acetylcholine,  but  is  probably  due  to  a  blockade  by 
atropine  of  inhibitory  centers  lying  deep  within  the  brain.     Doctor 
Ajmone  Harsan  has  carried  on  his  fundamental  research  of  the  inter 
action  of  the  nonspecific  and  specific  thalamic  nuclei  and  their 
relation  to  the  recruitment  response.     This  latter  study  may  be  of 
significant  value  in  determining  the  ability  of  subjects  to  concen- 
trate to  a  given  type  of  sensation  such  as  sound,  although  other 
sensations  are  about  him  such  as  si^t  and  touch.     Doctor  Hjmone  mrsan 
and  Doctor  Baldwin  are  also  eictensively  studying  the  electrocortigram 
of  patients  with  seizures  and  it  is  hoped  in  the  ccaiiing  year  that 
micro-electrode  recording  from  human  "epileptic"  cortex  will  be 
achieved  with  the  addition  of  Doctor  Li  to  this  scientific  team.     I't, 
lAfoods  has  demonstrated  a  uBrked  effect  on  respiration  in  the  claustrum. 
This  nucleus  had  no  known  function  to  date.     The  effect  of  transmission 
of  epileptic  discharge  from  one  temporal  lobe  to  the  opposite  has  been  a 
difficult  clinical  problem.     Studies  in  this  regard  in  hiq:her  primates 
have  been  carried  out  by  Doctor  Baldwin  and  his  team  in  sectioning  of 
the  anterior  commissure.     Doctor  Van  Bvrends  doing  work  on  visual 
system  in  retrograde  lesions  in  man. 

The  section  of  Neuropathology  has  aided  in  all  the  studies  and 
Doctor  alvord  and  Doctor  "-reenfield  are  studying  the  cytological  changes 
of  the  removed  epileptic  cortex.     Doctor  alvord  has  also  worked  with 
Doctor  Goldstein  from  the  Institute  of  Mental  Health  in  the  chemistry 
and  pathology  of  induced  "allergic"  encephalomyelitis.     Doctor  Alvord 
and  Doctor  Brace  of  the  National  Cancer  Institute  are  carrying  on  ex- 
tensive experiments  of  high  dosages  of  radiation  to  the  nervous  system 
and  a  similar  study  between  Doctor  Alvord  and  Doctor  LilQy  of  the 
National  Institute  of  Mental  Health  in  electric  shock  therapy  is  under- 
way.    Doctor  Alvord  and  Doctor  vifhitlock  of  the  Army  Medical  Center  have 
continued  their  fundamental  work  in  the  startle  reaction  and  this  work 
is  also  now  almost  ready  for  publication. 

Doctor  Irwin  and  i^ir.   v/ells  teve  succeeded  in  establishing  cross 
circulation  experiments  between  dogs  after  much  initial  difficulty 
due  to  the  distribution  of  the  anterior  spinal  artery  to  the  medulla 
oblongata.     Their  results  also  are  near  publication  and  demonstrate 
that  these  ganglionic  blocking  agents  probably  do  not  have  a  central 
action  as  has  been  reported  previously.     They  have  also  demonstrated 
that  calcium  metabolism  is  important  in  neuromuscular  blocking  agents 
and  that  such  blocks  may  be  swccessfvilly  broken  by  the  administration 
of  calciian  or  perpetuated  by  the  infusion  of  the  chelating  stjbstance, 
ethylene  diamine  tetra-acetic  acid. 

The  Ophthalmolo^ical  Branch,   in  spite  of  its  limitations,  has  had 
a  fruitful  year.     In  combination  with  the  team  from  the  National  Institute 
of  Microbiology  they  have  done  extensive  studies  in  posterior  granulomatous 
uveitis  and  its  relation  to  toxoplasmosis.     A  report  on  the  apparent 
successful  therapy  in  a  series  of  such  cases  was  given  at  the  American 
Academy  of  Ophtlialmology.     The  Branch  is  now  entering  its  second  phase 
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of  this  study  in  determinint?  body  fluid  and  tissue  levels  of  pyrimetliamine. 
A  new  disease  entity  now  called  .idenoidal-Pharj'-n^eal-Conjvinctival  virus  was  ■ 
established  during  the  year.     The  ophthalmolor.ical  characteristics  of  this 
disease  was  reported  in  the  Si.^ht  Savin^^  Review  in  December,  195U.     Other 
studies  underway  in  this  Branch  are  the  clinical  phases  of  cataract  research, 
rrlaucoma,  strabismus,  and  the  value  of  l-aspara<-ine  in  the  treatment  of 
retinitis  pigmentosa.     Projects  have  been  organized  in  electroretin- 
o?raphy  and  ocular  tumors.     Studies  of  penetration  of  cortisone  in 
the  eye  have  been  carried  out,   utilizins;  carbai  lii.     Such  studies 
indicate  that  such  cortisone  does  not  reach  the  posterior  chamber, 
An  instrument  improvement  project  has  been  carried  on  by  Doctors 
Gunkel  and  Ryan  vrith  a  o^reatly  improved  self  recording  tangent  screen 
being  developed.     Doctor  Resnik  has  continued  his  basic  research  in 
the   svGfa  hydrial  metabolism  of  cataracts  in  alloxan  diabetes. 

The  finding  by  Doctor  Kurland  of  an  incidence  of  amj'-otrophic 
lateral  sclerosis  that  is  at  least  100  times  as  prevalent  as  other 
populaticn  groups  on  the  Island  of  'luam  has  lead  to  a  major  project 
of  combined  studies  encompassing  the  Public  Health  Service,  the  Navy, 
the  Government  of  Guam,  and  the  Mayo  Clinic,   under  the  direction  of 
Doctor  Kurland.     This  has  been  a  fruitful  study  to  date  with  some  5 
reports  beinq  published.     The  studies  include,   other  than  the  epidem- 
iolo:gy,  a  clinical  and  therapeutic  study,  a  pathological  anatomy  study 
by  Doctor  Sayre  of  the  riayo  Clinic,  a  clinical  pathological  study  by 
Doctor  Gerundo  of  the  Guam  Government,  electromyographic  studies  by 
Doctor  Lambert  of  the  teyo  Clinic,  gastric  cytology  studies  by  Doctor 
Rubin  of  Washington  State  University,  and  nutritional  studies  by  Doctor 
Whitino;  of  the  Harvard  School  of  Pvblic  Health.     It  would  appear  in 
the  original  studies  that  the  most  likely  factor  here  is   genetic  but 
additional  studies  as  to  nutritional  back-round  and  as  to  why  it  is 
prevalent  arfton^  the  Ohamorros  population  are  beino-  conducted.     There 
is  a  sug'?estion  that  it  may  have  been  introduced  to  the  island  around 
1700,  at  the  time  of  the  conquest  of  the  Island  ty  Spain.     This  is 
the  first  indication  on  a  large  scale  that  amyotrophic  lateral  sclerosis 
may  carry  a  hereditary  element.     Doctor  Kurland  and  his  colleagues 
have  published  5  papers  in  the  past  year  on  this  disease  in  several 
journals. 

Doctor  Kurland  and  Doctor  Berkson  of  the  Division  of  Biometry 
of  the  I'layo  Clinic  are  continuing  their  studies  of  epidemiological 
surveys  of  chronic  neurolof?ical  diseases  in  the  United  States  and 
Canada,     A  "pilot"  study  has  been  completed  at  Rochester,  Minnesota, 
and  it  is  anticipated  that  the  next  study  is  in  a  city  of  the  same 
size  in  Canada.     The  initial  report  has  been  published  by  Doctor 
Kurland  in  the  Annals  of  the  Mew  York  iicademy  of  Sciences, 

Cerebral  Palsy  will  be  studied  on  a  much  larger  scale  in  the 
coming  years.     In  the  past  year  such  studies  have  been  limited  in  the 


-  6  - 


Branch  of  Svrgical  Nevrology  by  a  conibined  study  of  Doctors  Baldwin, 
Alvord,  and  Ajmone  iiarsan  on  the  clinical,  electroencephalographic, 
and  pathological  characteristics  of  massive  hemispherical  lesions. 
Such  patients  have  undergone  hemispherectoraies.     In  the  coining  year 
this  program  will  be  expanded  to  include  a  cooperative  venture  with 
a  ntttriber  of  other  hospitals  and  institutions  through  the  research 
grant  program  under  the  direction  of  Doctor  Bailey  and  coordination 
of  Doctor  Imus.     Doctor  Anatole  Dekaban  x-ilU.  join  the  Institute  in 
the  near  future  in  charge  of  the  research  in  the  Bethesda  area. 
Doctor  Dekaban  will  be  interested  in  the  embryological  malformations 
and  is  an  expert  in  this  field  as  well  as  in  clinical  neurology. 
Doctor  Greenfield  and  Doctor  Alvord  will  continue  with  the  neuro- 
pathological  studies,  and  fundamental  research  in  animals  will  be 
carried  on  by  Doctors  Windle  and  Dekaban. 

Twenty-seven  manuscripts  are  in  preparation  or  have  been  sub- 
mitted and  published  during  the  past  year  from  the  Clinical  Investigative 
Unit  of  this  Institute,  covering  the  wide  range  of  diseases  described 
above.     It  is  anticipated  that  the  next  year  will  be  even  more  pro- 
ductive. 


G.  Wilton  Shy,  w.  D. 


R.P.C.  1 
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Project  Description  Sheet 

1,  Neurological  Diseases  and  Blindness   2*  Medical  Neurology 
INSTITUTE  BRANCH 

3.   Neurological  Disorders  Service   4-.      - 5»   NINDB-1  (C) 

SECTION  LOCATION  SERIAL  NO. 

6.  Studies  in  the  Pharmacology  of  Myasthenia  Gravis  and  Studies  in 
PROJECT  TITLE 

Prostigmine  Tolerance 

7.  G,  Milton  Shy.  M.  D» 

PRINCIPAL  INVESTIGATOR '-"-)     •'     /    ,-,      '->/:- 

8.  L,  P.  Rowland,  M.  D. .  13gEi37rTrrTnvpg:;=:M;=:S7~   /   "'    J^^vuiuW  Biu^.^,^. 

OTHER  INVESTIGATORS  o 

9.  PROJECT  DESCRIPTION 

Objective:  In  the  treatment  of  myasthenia  gravis,  one  item  of 
essential  information  has  long  been  lacking,  and  to  a  certain 
extent,  a  matter  of  controversy.  It  is  known  that  in  many 
myasthenics  assistance  cannot  be  afforded  by  large  amounts  of 
prostigmine,  and,  in  others,  symptoms  may  become  so  severe  that 
the  patient  dies  despite  the  administration  of  large  amounts  of 
this  drug,  which  is  presumably  almost  specific  treatment  for  the 
disease.   It  has  been  the  opinion  of  some  investigators  that  this 
occurs  merely  because  the  patients  are  receiving  an  insufficient 
amount  of  prostigmine.  Others  have  held  the  opinion  that  the 
patients  are  actually  refractory  to  the  drug;  and  some  have  feared 
to  give  large  amounts  of  the  drug  because  of  possible  adverse  af- 
fects on  muscle  strength;  ie,  the  patient  might  become  weaker  rather 
than  stronger 6  Because  critical  data  on  this  problem  are  lacking, 
the  following  investigation  is  contemplated  and  underway. 

Method  employed ;  To  myasthenic  patients  with  varying  degrees  of 
severity  of  the  disease,  injections  of  prostigmine  are  given  over 
a  period  of  several  hoiors.  At  first,  only  small  amounts  are  used 
and  this  is  gradually  increased.  This  is  continued  until  the  patient 
achieves  an  optimal  response  in  terms  of  increased  strength.  Con- 
comitantly the  likelihood  for  annoying  side  effects  are  observed. 
At  this  point,  the  injection  is  gradually  increased  to  sne  how  long 
the  optimal  state  can  be  maintained  and  what  happens  beyond  this 
point.  Correlated  with  this  study  are  measurements  of  scrum  chol- 
inesterase  and  evaluation  of  the  response  of  muscle  to  nerve  stimu- 
lation. 


R.P.C.  1  (a) 


Patient  Material; 


IJlNDB-1  (C) 
SERIAL  NO. 


No.       Ave.  Stay  Days 
Admissions:  Adult  males         6  24.2 

Adult  females        ^  53,1 

Children  male        0 
Children  females     0 

Outpatients :  Number  of  patients   0 
Number  of  visits 

Ma.i or  findings ;  Recently  this  group  of  investigators  have  attempted 
to  correlate  all  known  information  on  myasthenia  gravis  into  a 
plausible  scheme  and  to  attempt  animal  experimentation  and  subse- 
quent human  experimentation  to  demonstrate  the  plausibility  of  this 
scheme.  If  one  searches  for  a  depolarizing  type  of  agent  such  as 
decamethoninm  in  the  myasthenic  patient  instead  of  nondepolarizing 
agent  such  as  curare,  then  all  research  work  in  myasthenia  gravis 
can  be  fitted  into  one  scheme.  Repetitive  dosages  of  decamethonium 
will  change  the  block  from  a  depolarizing  type  of  block  to  a  com- 
petitive block.  Some  muscles  are  more  sensitive  to  this  than  a  re 
others  and  these  are  primarily  the  muscles  affected  in  myasthenia 
gravis.  In  muscles  not  so  affected,  however,  an  increased  tolerance 
to  decamethonium  occurs  as  has  been  demonstrated  by  Churchill- 
Davidson  in  England,  whereas  those  muscles  affected  to  the  point 
that  a  competitive  block  exists  will  become  worse*  It  would  be 
at  this  stage  that  myasthenia  gravis  would  present.  At  this  stage 
prostigmine  will  reverse  the  competitive  block  and  we  have  done 
such  in  the  laboratory.  If  one  increases  the  competitive  block  to 
the  point  that  only  5%  of  the  twitch  potential  remains,  then 
prostigmine  or  tensilon  will  not  reverse  this  block.  However, 
results  in  this  laboratory  demonstrate  that  hexamethonium  will. 
At  the  point  at  which  a  depolarizing  blockade  becomes  a  competitive 
blockade,  tetanus  will  no  longer  be  held  and  will  increase  the 
blockade  as  shown  in  this  laboratoryo  Curare  itself  acts  as  a 
competitive  blockade.  Further  studies,  then,  must  show  if  hexa- 
methonium will  act  against  curare  as  well  as  against  decamethonium. 
If  so,  this  will  be  the  drug  of  choice  in  myasthenia  gravis.  This 
would  also  explain  why  the  muscle  of  a  myasthenic  not  affected  by 
the  disease  is  not  resistant  to  decamethonium  while  those  affected 
are  not  susceptible.  It  will  also  explain  why  some  myasthenics 
react  at  some  stages  to  prostigmine  and  not  to  others.  Extracts 
of  the  thymus  also  give  a  blockade  which  resembles  the  depolarizing 
blockage  and  not  a  curarizing  blockade.  Thus,  if  this  work  is 
substantiated  within  the  next  few  months,  the  etiology  of  myasthenia 
and  its  treatment  will  be  considerable  clarified.  At  this  point, 
however,  no  conclusions  should  be  drawn  until  further  experimental 
work  has  been  done. 

Significance  to  neurological  research;  Primary  studies  on  a  few 
patients  indicated  that  in  some  patients,  at  least,  adverse  symptoms 
will  appear  before  myasthenia  symptoms  can  be  completely  relieved, 
even  when  an  attempt  is  made  to  control  these  side  effects  by  the 


SERIAL  NO. 

administration  of  specific  antidotes.  Among  the  adverse  symptoms 
which  have  been  noted  is  the  decline  in  muscle  strength,  even 
greater  than  the  weakness  prior  to  the  administration  of  prostigmine, 
If  fiorther  study  can  corroborate  these  findings  or  further  analyze 
them,  that  should  have  significant  implications  for  the  treatment 
of  the  disease  and  may  cast  some  light  on  the  nature  of  the  disease. 

Proposed  course  of  the  pro.iect;  Related  to  this  and  contemplated 
for  the  future  is  the  evaluation  of  different  drugs  none  to  affect 
the  neuromuscular  junction  when  given  by  the  intra-arterial  route. 


R.P.C.  2 
Dec.  1954 


10.  NBJDB-l  (C) 
SERIAL  NO. 


Analysis  of  NIH  Program  Activities 
Budget  Data  Sheet 


11.   BUDGET  DATA 


EST. 
EXPEND. 

BUDGETED  POSITIONS  !             MAN  YEARS 

PATIENT 
DAYS 

PROF. 

OTHER 

TOTAL  ■ 

■  PROF. 

OTHER 

TOTAL 

FY  1955 

$6,500 

3 

__ 

3 

0.7 

— 

0.7 

FI  1956 

$7,500 

3 

— 

3 

0.7 

" 

0.7 

12.  BUDGET  ACTIVITY: 

RESEARCH         ITl 
REVIEW  &  APPROVAL  /~7 


ADMINISTRATION      /~7 
TECHNICAL  ASSISTANCE  A~7 


13.   IDENTIFY  AMY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 

OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1955  or  1956:  IF  COOPERATING  UNIT  IS  WITH- 
IN NIH  INDICATE  SERIAL  NO. 


U.   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH 

DONE  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  IDENTIFY  SUCH  PROJECT. 


R.P.C.  3 

Dec.  1954.         Analysis  of  NIH  Program  Activities 


Honors,  Awards,  and  Publications  Sheet 


15,  NINDB-1  (C) 
SERIAL  NO. 


16,   LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1954: 

Rowland,  L.  P.  et  al:  Prostlgmine  Induced  Muscle  Weakness  in 
Patients  with  Myasthenia  Gravis;  Preliminary  Report.  J.  of 
Neurology  (to  be  published). 


17,   LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELilTING  TO  THIS  PROJECT  DUR- 
ING CALENDAR  YEAR  1954: 


R.P.C.  1 
Dec.  1954 

Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 


1 .  Neurological  Diseases  and  Blindness  2,  Medical  Neurology 
INSTITUTE  BRANCH 

3«  Neurological  Disorders  Service   4-«     -      5.  NIND3-2  (C) 
SECTION  LOCATION      SERIAL  NO. 

6,  Correlation  of  Electromyography,  Clinical  Diagnosis,  and  Pathology 
PROJECT  TITLE 

of  Muscle  Disease  


7.  G.  Milton  Shv.  M.  D. 


PRINCIPAL  INVESTIGATOR 

8.  Paul  0.  Ghatfield.  M.  P..  Marvin  C.  Korengold.  M.  P..  Ted  Norris 
OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Ob.i ective  i     To  place  electromyography  on  a  firm  physio-pathological 
basis  in  relation  to  neuromuscular  disease. 

Method  employed;  Tentative  clinical  impressions  will  be  recorded 
as  to  wasting  of  muscle  being  a  dystrophic  or  neurotrophic  process. 
The  involved  musculature  will  be  scaled  by  polio  fotmdation  class- 
ification. Electromyographic  recordings  will  be  obtained  from  that 
muscle  most  affected  by  clinical  evaluation.  This  site  will  be 
marked  and  a  biopsy  obtained  under  local  anesthesia.  The  biopsy 
will  be  assessed  in  respect  to  the  clinical  diagnosis,  the  electro- 
myographic impressions,  and  evaluation  of  all  such  procedures  de- 
termined. This  program  was  initiated  at  the  National  Hospitalj 
Queen  Square,  London,  where  the  first  31  cases  were  recorded  in 
conjunction  with  Doctor  Blackwood,  Pathologist  to  the  National 
Hospital,  We  are  now  recording  from  two  100  square  micra  monopolar 
electrodes. 

Patient  material: 


Adult  males 
Adult  females 
Children  male 
Children  female 

No. 

Avg. 

Stay  Days 

Admissions; 

45 

42 

19 

3 

39.6 
43.5 
32.2 
19.0 

Outpatient: 

Number  of  patients 
Number  of  visits 

0 

Major  findings: 

It  has  been  demonstrated  to 

the 

satisfaction  of 

the  investigators  that  short  duration  potentials  accruing  from 
isolated  muscle  fibers  do  not  of  necessity  result  purely  from 


R.P.C.  1  (a) 

Dec.  195^  NIM)B-2  (C) 

SERIAL  NO. 


the  denervation  but  may,  in  fact,  arise  fvoin  any   number  of 
myopathies  which  may  similarly  make  the  muscle  more  sensitive 
to  external  stimulii.  Thus,  myotonic-like  pictures  have  been 
obtained  from  all  types  of  muscular  dystrophies.  This  tends 
to  resolve  one  of  the  paramount  questions  of  neurology  as  to 
why  some  dystrophies  should  have  myotonia  and  some  shoiild  not. 

Significance  to  Neurological  research;  See  objective. 

Proposed  Course  of  Project t  Continuation  of  this  project  is 
anticipated  as  well  as  the  preparation  of  a  paper  for  publica- 
tion of  results. 


R.P.C.  2 
Dec.  1954 
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10.   NINDB-2  (C) 
SERIAL  NO. 


11.  BUDGET  DATA 


EST, 

EXPE^ro- 

BUDGETED  POSITIONS 

MAN  YEARS 

PATIENT 
DAYS 

FROF.^ 

OTHER 

TOTAL 

PROF. 

OTHER 

TOTAL 

FY  1955 

$6 , 500 

3 

^^ 

T 

0.7 



0.7 

FY  1956 

$7,^00 

? 

_. 

3 

0.7 

__ 

0.7 

12,  BUDGET  ACTIVITY: 

RESEARCH  fTJ 

REVIEW  &  APPROVAL  /~7 


ADMINISTRATION      .  JZJ 
TECHNICAL  ASSISTANCE   7~7 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 

OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1955  or  1956;  IF  COOPERATING  UNIT  IS  WITH- 
IN NIH  INDICATE  SERIAL  NO. 


14.  IF  THIS  PROJECT  RESEMBLES,  COMPLIMENTS,  OR  PAR/^LLELS  RESEARCH 

DONE  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  IDENTIFY  SUCH  PROJECT. 


R.P.C.  3 
Dec.  195-4 


Analysis  of  NTH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


15.   MINDB-2  (C) 
SERIAL  NO. 


16.   LIST  PUBLICATIONS  OTHER  THAN  ABSTRA.CTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  195Ui 


17.   LIST  HONORS  AND  AWARDS  TO  FSRSONNEL  RELATING  TO  THIS  PROJECT  DUR- 
ING CALENDAR  YEilR  ].954: 


R.P.C.  1 
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Project  Description  Sheet 


1.  Neurological  Diseases  and  Blindness   2.  Medical  Neurology 
INSTITUTE  BRANCH 

3.  Neurological  Disorders  Service  4«      - 5.   NINDB-3  (C) 

SECTION  LOCATION         SERIAL  NO. 

6.  Ionic  Exchange  in  N9uromuscu].ar  Disease 

PROJECT  TITLE 

7.  G.  Milton  Shv.  M.  D. . , 

PRINCIPAL  INVESTIGATOR 

8.  Beni  Horvath^  M.D. .  Leonard  Berg.  M.  D. .  Donald  Cummings 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION; 

Ob^i ective !  Proposed  plan  t-,.  determine  the  effect  of  potassium 
metabolism,  in  particular,  intracellular  concentrations  of  po- 
tassium in  neuromuscular  disorders,  by  the  use  of  tracer  ele- 
ments and  flaiae  photometry  and  the  utilization  of  specific 
pharmacological  agents. 

Method  employed ;  Clinical  material  will  be  subjects  with 
muscular  dystrophy,  myasthenia  gravis,  myotonia,  and  myositis. 
Biopsies  will  be  removed  from  such  subjects  under  major  nerve 
block.  Our  modification  of  the  Boyle-Conway  technique  will 
be  used  for  extracellular  space.  This  procedure  will  continue 
to  be  controlled  by  conscientious  objectors.  Animal  experi- 
mentation will  be  continued  in  rabbits,  rats  and  guinea  pigs, 
the  experimentation  on  goats  having  now  been  terminated. 

Patient  material  *. 

No.  Avg.Stav  Days 

Admissions:  Adult  males         18  36,2 

Adult  females        25  3A.8 

Children  male        1^  33.6 

Children  Female       1  15.0 

Outpatient!  Number  of  patients    0 
Number  of  visits 

Ma.ior  findings;  Within  the  last  year  this  unit  has  established 
a  technique  whereby  the  sodium  and  potassium  of  residual  muscle 
and  the  amount  of  potassium  exchanged  in  residual  muscle  can  be 
determined  in  various  diseases.  In  muscular  dystrophy  it  has 
been  demonstrated  that  potassium  is  low  and  sodium  is  high,  and 
a  regression  curve  may  be  drawn  between  the  two.  In  spite  of 
this,  however,  the  potassium  turnover  of  microciiries  per  milli- 
equivalent  is  within  the  range  of  normal  demonstrating  this  re- 
sult to  be  the  effect  and  not  the  cause  of  the  disease.  In 


R.F.G.  1  (a)  NIM)B-3  (C) 

Dec.  1954.  SERIAL  NO. 

9.  PROJECT  DESCRIPTION  (Continued) 

myasthenia  gravis  this  technique  has  been  utilized  to  demonstrate 
that  the  defect  in  potassium  lies  in  an  inability  to  enter  the 
cell  or  an  excess  leakage  from  the  cell.  The  first  has  been  re- 
lated to  the  anticholine  esterase  groupe  of  drugs  and  the  second 
to  the  choline  acetylase  system.  Initial  results  of  this  were 
reported  at  the  l^tyasthenia  Gravis  Foundation  Conference, 

Significance  to  Neurological  Research;  It  is  anticipated  that 
the  role  of  potassium  exchange  is  much  more  important  to  the 
general  problem  of  myasthenia,  myotonia  and  muscle  wasting  than 
the  individual  analysis  of  the  potassium  level  of  serum  or  urine 
at  any  one  time.  The  relationship  extends  to  the  field  of  endo- 
crine and  metabolic  disorders  as  well  as  specific  neuromuscular 
disorders. 

Proposed  course  of  pro.iect;  Continuation  of  this  project  and 
publication  of  papers  demonstrating  the  results  of  this  project. 


R.P.C.  2 
Dec.  1954 
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10.   NINDB-3  (C) 
SERIAL  NO. 


11.  BUDGET  DATA 


EST. 
EXFEIO. 

BUDGETED  POSITIONS 

MAN  YEIiBS 

PATIENT 
DAYS 

PROF. 

OTHER 

TOTAL 

PROF, 

OTHER 

TOTAL 

FY  1955 

$10,200 

2 

1 

3 

0.2 

0.5 

0.7 

FY  1956 

$11,800 

2 

1 

3 

0,7 

0.3 

1.0 

12.  BUDGET  ACTIVITY: 

RESEARCH  £T/  ADMINISTR^ITION       JZI/ 

REVIEW  &  APPROVAL  /~~7  TECHNICAL  ASSISTANCE  £Z/ 


13.   IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORG/jNIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
fOR  THIS  PROJECT  IN  EITHER  1955  or  1956s  IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO. 


14.  IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PAR/iLLELS  RESEARCH 

DONE  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  IDENTIFY  SUCH  PROJECT. 


R.P.C.  3 
Dec.  1954 


Analysis  of  NIK  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


15,   NnNn3B-3  (C) 
SERIAL  NO. 


16,  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DICING 
CALENDAR  YEAR  1954.! 


17.   LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELiTING  TO  THIS  PROJECT  DUR- 
ING CALENDAR  YE/.R  195  A  J 
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Neurology 2.  Medical  Neurology 

INSTITUTE  LABORATORY  OR  BRANCH 

Neurological  Disorders  Service   4.  5.  NINDB-^(C) 

SECTION  LOCATION  SERIAL  NO. 

An  Investigation  of  the  Relationship  Between  Blood  and  Spinal  Fluid 

Glucose. ____^________ 

PROJECT  TITLE 

Leonard  Berg.  M«  D. 
PRINCIPAL  INVESTIGATOR 

G.  M.  Shy.  M.  D.  and  Donald  Cummings 
OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 

Pro.iect;  An  investigation  of  the  relationship  between  blood  and 
spinal  fluid  glucose. 

Objectives;  1.  Elucidation  of  mechanisms  of  glucose  transfer  across 
blood-fluid  barriers,  of  glucose  utilization  in  brain  and 
spinal  fluid  in  normal  and  disease  states. 

2.  Elucidation  of  details  of  cerebrospinal  fluid 
function. 

Methods  Employed;  The  quantity  of  glucose  and  its  degradation 
products  in  the  spinal  fluid  will  be  followed  during 
experimentally  produced  changes  in  the  blood  glucose. 
Experiments  will  be  performed  on  suitable  laboratory 
animals  in  their  normal  state  as  well  as  diiring  various 
kinds  of  meningitis.  A  new  experimental  method,  namely 
the  use  of  radioactive  glucose  to  follow  glucose  metabolism 
of  spinal  fluid,  will  be  introduced  after  preliminary 
utilizing  non-radioactive  techniques. 

Ma.ior  Findings;  Methods  have  been  developed  for  the  identification, 
elimination  and  isolation  of  glucose  in  plasma  and  spinal 
fluid.  Isolation  of  the  compound  was  necessary  primary 
to  the  tracing  of  radioactive  glucose  because  of  the 
obvious  necessity  of  separating  the  parent  compound  from 
radioactive  degradation  products  for  counting  purposes. 
Thus  far  the  work  has  been  confined  to  in  vitro  experiments. 
The  methods  and  yields  appear  to  be  satisfactory. 

Significance  to  NEUROLOGY  Research;   It  is  expected  that  information 
will  be  gained  relative  to  general  problems  of  cerebro- 
spinal fluid  physiology.  Advances  in  knowledge  about 
mechanisms  and  treatment  of  meningitis  and  hydrocephalus 
are  goals  of  this  project. 

Proposed  Course  of  Project;   It  is  expected  that  in  vivo  experiments 
\d.ll  shortly  be  undertaken  with  the  objectives  listed  above. 


Analysis  of  NIH  Program  Activities 
Budget  Data  Sheet 


10.  .^INDB-^fCl 
SERIAL  NO. 

11. 


BUDGET  DATA: 


ESTIMATED 
EXPENDITURES 

BUDGETED  POSITIONS 

MAN  YEARS 

PATIENT 
DAYS 

PROF 

OTHER 

TOTAL 

PRDFTUIHER 

TOTAL 

FY  1955 

$8,800 

2 

1 

? 

0.6 

0.5 

1.1 

FY  1956 

1 

$10,150 

2 

1 

3 

0„7 

0.3 

1.0 

12.  BUDGET  ACTIVITY: 


RESEARCH  /^T? 

REVIEW  &  APPROVAL  /~~7 


ADMINISTRATION      /~7 
TECHNICAL  ASSISTANCE  £j 


13.   IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
ORGANIZATIONS,  PROVIDING  FJNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHE.R  1955  or  1956:   IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S). 


NONE. 


14..   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALIELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCH/.NGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH: 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


15.  NDTOB-MC) 
SERIAL  NO. 


16. 


LIST  PUBLICATIONS  OTHER  THAN  ABSTRACLTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1954: 


NONE. 


17.   LIST  HONORS  AND  AWARDS  TO  PERSONNEL  REIiiTING  TO  THIS  PROJECT 
DURING  CALENDAR  YEAR  1954: 


NONE. 


R.P.C.  -  1 
December  1954 

Analysis  of  NTH  Program  Activities 

Project  Description  Sheet 


1.  NeurpiogY .  2.  Medical  Neurology 


INSTITUTE  LABORATORI  OR  BR/xNCH 


3.  Ne-arological  Disorders  Service   4.  5.   NINDB-5  (C) 

SECTION  LOCATION  SERIAL  NO. 


6.  Experimental  Reduction  of  Reflex  Activity  in  Special  Disease  States 
PROJECT "title 

7.  M.  C.  Korengold,  M.  D, 

PRINCIPAL  INVESTIG/lTOR 


OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION; 

Project:  Experimental  Reduction  of  Reflex  Activity  in  Special 
Disease  States, 

Objectives:  To  determine  response  of  reflex  activity  in  specially 
prepared  laboratory  animals  to  various  drugs  in  an 
attempt  to  achieve  a  reduction  in  this  activity. 

Methods  Employed;  With  the  use  of  suitable  laboratory  animals, 

experimental  transection  procedures  are  performed. 
Correlations  are  to  be  made  between  state  of  their  reflex 
activity  as  influenced  by  various  neuromuscular  blocking 
agents.  Of  particular  interest  will  be  response  to  various 
curare  and  synthetic  curare-like  preparations,  such  as 
d-tubocurarine ,  repository  tubocurarine ,  flakedil,  succinyl 
choline,  metut^ine,  and  syncurine.  A  study  will  be  made  of 
effects  of  such  medication  upon  the  reflex  activity,  as 
well  as  any  associated  side  reactions  involving  other  areas 
of  the  animal. 

Major  Findings :  None . 

Significance  to  NEUROLOGICAL  Research:   It  would  be  of  considerable 

value  to  learn  more  about 
the  use  of  blocking  agents  in  diseases  in  which  spasticity 
is  a  major  disability.  This  would  be  of  value  in  elucida- 
ting further  information  about  the  nature  of  tone  and 
factors  that  might  influence  it. 

Proposed  Course  of  Project;  No  change. 


R.P.C.  -  2 
December  1954- 


Analysis  of  NIH  Program  Activities 
Budget  Data  Sheet 


10.  NINDB-5  (C) 
SERIAL  NO. 


11.  BUDGET  DATA: 


EST. 
EXPEND. 

BUDGETED  POSITIONS 

MAW  YEARS 

PATIENT 

PROF 

OTHER 

TOTAL 

PROF 

OTHER   TOTAL 

DAYS 

FY  1955 

$8,500 

1 

1 

1.0 

„ 

1.0 

FY  1956 

$9,800 

1 

— 

1 

1.0 

— 

1.0 

12.     BUDGET  ACTIVITY: 

RESEARCH  fTl 

REVIEW  &  APPROVAL     /~7 


ADICENISTRATION  /     / 

TECHNICAL  ASSISTANCE     /~7 


13.      IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR  OTHER 
ORGANIZATIONS,   PROVIDING  FUNDS,   FACILITIES,   OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955  or  1956:      IF  COOPER/iTING  UNIT  IS  WITHIN  NIH 
INDICATE-  SERIAL  NO(S). 


14.     IF  THIS  PROJECT  RESEMBLES,   COMPLEMENTS,   OR  PAR/iLLEIS  RESEikRCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEi'iLTH  SERVICE    (WITHOUT  INTERCHi'iNGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),    lEENTIFY  SUCH  RESEARCH: 


R.P.C.  -  3 
December  1954- 


Analysis  of  NIH  Program  Activities 
Honors,  Avrards,  and  Publications  Sheet 


15.   NINDB-'^  (C) 
SERIAL  NO. 


16.  LIST  PUBLICATIONS  OTHER  TRuN  ABSTR/XTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1954-! 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  REL/iTING  TO  THIS  PROJECT  DURING 
CALENDAR  YE/iR  195 A: 


R.P.C.  -  1 
December  195 A 


Protein  Studies 

in 

the 

Hereditary  Ataxias. 

PROJECT  TITLE 

M.  C.  Koreneold, 

,  M. 

D. 

PRINCIPAL  INVESTIGATOR 

I.  Jaffe.  M.  D. 

and 

c. 

Wells. 

M.  D. 

7. 


Analysis  of  NIH  Program  Activities 
Project  Description  Sheet 


1.  Neurology 2.  Medical  Neurology 

INSTITUTE  LABORATORY  OR  BRANCH 

3.  Neurological  Disorders  Ser\ice  4.  5.   NINDB-6  (C) 

SECTION  LOCATION         SERIAL  NO. 


OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION; 

Project;  Protein  studies  in  the  hereditary  ataxias. 

Objectives;  To  determine  the  qualitative  and  quantitative  protein 
components  of  the  cerebral  spinal  fluid  and  their 
relationship  to  serum  proteins  and  other  examinations  of 
protein  normalcy. 

Methods  Employed;  Patients  are  to  be  suitably  screened  in  the 

Out-Patient  Department  for  disease  consistent 
with  the  diagnosis  of  Cerebellar  Ataxia.  These  people 
will  then  be  admitted  as  in-patients  and  blood  studies 
consisting  of  total  and  fractional  proteins,  cephalin 
flocculation,  and  thymol  turbidities  will  be  run.  Spinal 
fluid  will  be  examined  for  its  differential  protein 
content  by  means  of  paper  electrophoresis.  Similar  studies 
will  be  run  on  serum  by  means  of»  paper  electrophoresis,  so 
that  adequate  comparisons  can  be  made  on  the  significance 
of  protein  abnormalities  appearing  in  either  area. 

Patient  Material;   (1954-  calendar  year)         Average  Stay 

No.  Days 

Admissions:  Adult  males  2  14.. 5 

AdiiLt  females  3  15 

Children  male  1             5 
Children  female 

Outpatient:  Number  of  patients     2 
Number  of  visits      2 

Major  Findings;  As  yet  not  determined. 


NiiroB-6  (c) 

R.P.C.  -  1   (Con't)  SERIiiL  NO. 


Significance  to  NEUROLOGICAL  Research;  To  assist  in  learning  new 

information  about  a  system 
disease  that  may  prove  of  value  in  correlating  protein 
abnormalities  in  this  condition  vrith  chemical  abnormalities 
found  in  other  demyelinizing  states.  This  may  lead  to 
previously  undescribed  abnormalities  that  may  be  of  value 
in  better  understanding  the  nature  of  this  disease  and 
assist  in  providing  a  clue  for  possible  future  therapy. 

Proposed  Course  of  Prolec'.;  An  increasingly  larger  number  of 

patients  will  be  admitted  to  this  study 
and  further  attempts  will  be  made  to  correlate  differences 
between  those  of  hereditary  nature  as  opposed  to  those  of 
a  sporadic  nature. 


R.P.C.    -  2 
December  1954 


Analysis  of  NIH  Program  Activities 
Budget  Data  Sheet 


10.    NINDB-6   (C) 
SERIAL  NO. 


11.     BUDGET  DATA: 


FY  1955 
FY  1956 


EST, 
EXPEND. 

BUDGETED  POSITIONS 

I-I/iN  YEAP5 

PATIENT 

PROF 

OTHER 

TOTAL 

PROF 

OTHER 

TOTAL 

DAYS 

$6,500 

3 

3 

0.8 

0.8 

$7,500 

3 

3 

1.2 

1.2 

12,     BUDGET  ACTIVITY: 


RESEARCH  ITl 

REVIEW  &  APPROVAL     /'~7 


ADMINISTR/iTION  // 

TECHNICAL  ASSISTANCE/""? 


13.      IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR  OTHER 
ORGANIZATIONS,   PROVIDING  FUNDS,   FACILITIES,   OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955  or  1956:      IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S). 


NHI  -  Dr.   Jaffa 


14.  IF  THIS  PROJECT  RESEI'fflLES,  COMPLE^ffiNTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCK  RESEARCH: 


R.P.C.  -  3 
December  1954- 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publication  Sheet 


15.  NINDB-6  (C) 
SERLfiL  NO. 


16.  LIST  PUBLICATIONS  OTHER  TH/vN  iiBSTR/.CTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1954.: 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1954: 


R.P.C.  1 
Dec.  19$h 


Analysis  of  NIH  Program  Activities 
Project  Description  Sheet 


1.  Neurological  Diseases  and  Blindness   2.  Surgical  Neurology 
INSTITUTE  BRANCH 

3.  Clinical  Neuropathology       i;.  5.  NINDB-7  (C) 

SECTION  LOCATION  SERIAL  MO. 

6.  Histopathologic  investigation  of  muscular  dystrophy  and  other  neuro- 

muscular  diseases 

PROJECT  TITLE 

7.  Ellsworth  C.  Alvord,  Jr>,  M.  D..  G.  Milton  Shy,  M.  P..  and  •'.  _. 

PRINCIP/J,  INVESTIGATORS  J.  G.  Greenfield,  M.D. 


OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION: 

Objectives;  To  determine  the  histopathologic  correlates  of  various 
clinical  disorders  of  the  neuromuscular  system. 

Methods  Employed;  Sections  of  muscle  and  peripheral  nerve  are 
examined  following  paraffin  embedding  or  frozen  sectioning  with  a 
variety  of  techniques  to  demonstrate  cross  striations,  nuclei,  con- 
nective tissue,  endomesial  reticulin,  nerve  axons  and  lipids. 

Patient  Material;  Patients  are  obtained  from  the  Medical  Neurology 
Branch,  NINDB. 

Major  Findings;  80  muscle  biopsies  from  a  variety  of  neuromuscular 
disorders,  including  muscular  dj^strophy,  n^rasthenia  gravis,  and 
various  types  of  peripheral  neuropathy,  have  been  received  and  are 
being  studied  to  determine  specific  abnormalities  in  these  conditions. 
In  a  few  patients  repeated  biopsies  have  been  performed  in  an  attempt 
to  determine  the  regenerative  capacity  of  diseased  muscle  fibers. 
Unfortunately,  many  of  these  cases  have  not  been  completed  because 
of  the  shortage  of  adequately  trained  histopathologic  technicians. 

Significanbe  to  Neurological  Research;  The  determination  of  the  pre- 
cise morphologic  abnormality  in  peripheral  nerves  and  muscles  of 
patients  with  clinical  disorders  of  these  structures  is  of  great 
importance  in  the  diagnosis  and  management  of  such  patients.  Ey  the 
careful  correlation  of  precise  clinical  and  pathologic  observations, 
it  should  be  possible  to  arrive  at  a  more  satisfactory  classification 
of  such  disorders  as  well  as  the  planning  of  further  research  into 
the  cause  and  pathogenesis  of  such  diseases. 

Proposed  Course  of  Project;  With  the  acquisition  of  siifficiently 
well  trained  personnel  all  of  these  cases  will  be  critically  studied 
with  the  techniques  mentioned  above  and  with  the  development  of  newer 
techniques  for  the  demonstration  of  motor  end-plates. 


R.P.C.  2 
Dec,  I95k 


Analysis  of  NIH  Program  Activities 
Budget  Data  Sheet 


10.   NINDB-7  (C) 
SERIAL  NO. 


11.  BUDGET  DATA 


JEST.      

'.EXPEND.  '  PROF. 


BUDGETED  POSITIONS 


MAN  YEARS 


____^ I  PATIENI 

OTHER  I  TOTAL  i  PROF.  ;  OTHER  i  TOTAl,    \        DAYS  « 


FY  1955 

$7,630 

3 

3 

6 

i 
0.3 

i  1.1 

h.^    : 

FY  1956 

$7750 

3 

3 

6 

!  0.3 

1.1 

;       1 

i  lA     j 

12.   BUDGET  ACTIVITY! 

RESEARCH         /xj 
REVIEW  &  APPROVAL  /~7 


ADMINISTRATION       /^^ 
TECHNICAL  ASSISTANCE  /~7 


13.   IDENTIFY  ANY  COOPER/iTING  UNITS  OF  THE  PUBLIC  HE/iLTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1955  or  1956:   IF  COOPER^'.TING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO. 

Medical  Neurology  Branch,  Drs,  Shy  and  Greenfield. 


Hn   IF  THIS  PROJECT  RESEMBLES,  COIff'LEMENTS,  OR  P/iR/lLLELS  RESE/JICH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEi^LTH  SERVICE  IDENTIFY  SUCH  PROJECT. 


f^- vOfr  •••.,. ,■;■''    *'!/' 


R.P.C.  3 
Dec.  19$h 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


15.  NINDB-7  (C) 


SERIAL  NO. 


16;  LIST  PUBLICATIONS  OTHER  TH/iN  ABSTRiiCTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  195U: 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALEND/iR  YEAR  1951+! 


R.P.C.  -  1 
December  1954 

Analysis  of  NTH  Program  Activities 

Project  Description  Sheet 


1.  Neurology 2,  Medical  Neurology 

INSTITUTE  LABORATORY  OR  BRANCH 

3.  Neurological  Disorders  Service  U.     5.  NIMDB-8  (C) 

SECTION  LOCATION  SERIAL  NO. 


6.  Study  of  the  short-term  effect  of  INH  on  the  course  of  Multiple 

Sclerosis. 

PROJECT  TITLE 


7.  G.  R.  Haase.  M.  D.  and  M.  C.  Korengold.  M.  D. 

PRINCIPAL  INVESTIGATORS 

8.  Kenneth  R.  Magee.  M.  D.  and  Leonard  Berg.  M.  D. 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Project;  Study  of  the  short-term  effect  of  INH  on  the  course  of 
Multiple  Sclerosis,  which  were  described  as  dramatic  in 
a  recent  study.   (The  Effects  of  Isoniazed  on  Patients 
with  Multiple  Sclerosis,  Kurtzke  and  Berlin,  The  Am,  Rev. 
of  Tuberculosis,  Vol.  70,  No.  4,  October,  1954.) 

Methods  employed;  This  is  a  clinical  study.  Patients  who  are 

clearly  afflicted  with  Mtiltiple  Sclerosis  are 
being  followed  as  in-  and  outpatients.  The  total  patient 
group  is  divided  into  two  sub-groups,  which  are  matched  as 
nearly  as  possible.  Employing  the  "double-blind  method", 
one  sub-group  receives  INH  while  the  control  group  receives 
a  placebo.  Both  groups  are  re-examined  frequently  to 
determine  any  alterations  in  the  patient's  status.  The 
criteria  for  inclusion  in  the  study  include  a  clear-cut 
dissemination  of  lesions  within  the  central  nervous  system 
and  a  dissemination  in  the  onset  of  various  unrelated 
symptoms  in  time.  Such  patients  in  whom  the  diagnosis  is 
questionable  have  been  excluded  from  participation  in  the 
study* 

Patient  Material;   (1954  calendar  year)         .      „, 
"^  Average  Stay 

No.  Days 

Admissions;  Adult  males  6  82.2 

Adult  females        5  52.4 

Children  male 
Children  female 

Outpatient:  Number  of  patients    18 
Nimber  of  visits     107 


R.P.C.  -  1  (Con 
December  1954 


't.) 


t.:NINDB-8  (C) 
SliRIAL  NO. 


Ma.ior  Findings;  To  date  no  clear-cut  effect  of  the  medication  on 
the  participating  patients  has  been  noted, 

Significance  to  NETOOLOGICAL  Research;  As  yet  not  determined. 

Proposed  ccurse  of  project;  The  study  is  to  be  continued  until  a 

total  of  3C  patients  with  Multiple 
Sclerosis  have  received  the  drug  or  the  control  placebo. 
The  study  will  then  only  be  continued  if  significant 
beneficial  effects  on  Multiple  Sclerosis  have  been 
demonstrated. 


R.P.C.  -  2 
December  1954. 


Analysis  of  NIH  Program  ActivitieE 
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10.  NINDB-8  (C) 
SERIAL  NO. 


11.  BUDGET  DATA: 


EST. 
EXPEND. 

BUDGETED  POSITIONS 

MAN  YEARS 

PATIENT 

PROF 

OTHER 

TOTAL 

PROF 

OTHER 

TOTAL 

FY  1955 

$10,900 

i^ 

1 

5 

1.0 

1.0 

FY  1956 

$12,500 

it- 

1 

5 

1.0 

OA 

iA 

12.  BUDGET  ACTIVITY: 


RESEARCH  /x7    ADMINISTRATION       £Z/ 

REVIEW  &  APPROVAL  /~~7         TECHNICAL  ASSISTANCE  /~~7 


13.   IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
ORGANIZ/.TIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955  or  1956:   IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S). 


1U»      IF  THIS  PROJECT  RESEMBLES ,  COMPLEMENTS ,  OR  PAR/iLLELS  RESEARCH  DONE 
ELSEVfflERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCH/iNGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  PESEARGH: 


R.P.C.  -  3 
December  1954 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


15.  MIND3-8  (C) 
SERIAL  NO. 


16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEiJl  1954: 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  REL'iTING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1954: 


R.P.G.  -  1 
December  19^h 


Analysis  of  NIH  Program  Activities 
Project  Description  Sheet 


1.  Neurological  Diseases  and  Blindness  2.  Medical  Neurology 
INSTITUTE  LOCATION  OR  BRANCH 


3.  Clinical  Neurophysiology  U.  5.  NINDB-9  (C) 

SECTION  LOCATION  (IF  OTHER)   SFRIAL  NO. 


6.  Effect  of  temperature  on  neuromuscular  transmission 
PROJECT  TITLE 


7.Pa-al  0.  Chatfield,  M.Do 

PRINCIPAL  INVESTIGATOR 

8 . None  

OTHER  INVESTIGATOR! S) 

9.   PROJECT  DESCRIPTION 
OBJECTIVES; 

It  seems  desirable  to  study  the  effects  of  temperature  on 
neuromuscular  transmission,  both  from  the  standpoint  of 
general  physiological  interest  and  because  some  clinical 
states  of  neuromuscular  disorder  are  adversely  affected 
when  the  patient  is  exposed  to  the  cold. 

METHODS  MPLOYED; 

The  anesthetized  experimental  animal  (rat,  hamster)  or 
unanesthetized  hibernating  hamster  is  placed  in  a  refriger- 
ated box  within  which  the  temperature  can  be  lowered  a 
chosen  amount  (about  2  degrees  centigrade  in  these  experi- 
ments). The  temperature  of  this  box  is  thermostatically 
cbntrolled  so  that  it  remains  relatively  constant,  A 
sciatic  nerve  is  exposed,  placed  upon  stimulating  electrodes 
and  ligated,  and  crushed  proximal  to  the  electrodes.  The 
gastrocnemius  muscle  of  the  same  leg  is  freed  from  its  in- 
sertion at  the  ankle  and  its  tendon  attached  to  a  strain 
gauge  for  isometric  recording  of  muscular  contraction.  The 
potential  changes  from  the  strain  gauge  are  led  into  a  DC 
amplifier  and  then  recorded  photographically  with  a  cathode 
ray  oscilloscope.  TVro  fine  wire  electrodes  are  also  inserted 
into  the  muscle  and  after  suitable  amplification  the  gross 
muscle  action  potential  is  recorded  on  the  second  beam  of  tlie 
oscilloscope e  The  temperature  of  the  muscle  is  measured  with 
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METHODS  EMPLOYED,  Cont'd. 

a  thermocouple  leading  into  a  bridge  circuit  and  recording 
galvanometer.  In  this  way  the  mechanical  and  electrical 
events  occurring  in  the  muscle  as  the  result  of  stimulation 
of  the  sciatic  nerve  can  be  studied  as  a  function  of  the 
temperature  of  the  muscle, 

MAJOR  FINDINGS 

During  the  past  year  only  pilot  experiments  have  been  done 
in  this  project,  using  the  rat  as  a  test  animal.  Preliminary 
results  have  confirmed  information  already  available,  to  x^it 
that  a  lower  frequency  of  stimulation  is  necessary  to  obtain 
a  complete  tetanus  in  a  cool  muscle  than  in  one  at  normal  body 
temperature . 

SIGNIFICANCE  OF  THE  PROGRAM  TO  THE  INSTITUTE 

Since  one  of  the  major  interests  of  this  institute  is  the 
large  and  varied  group  of  diseases  of  the  neuromuscular 
system  and  since  some  of  these  disorders  are  affected  by 
cold,  it  seems  of  interest  to  try  to  define  more  clearly 
the  exact  effects  which  temperature  has  on  neuromuscular 
function. 

PROPOSED  COURSE  OF  PROJECT 

It  is  planned  to  amplify  the  experiments  which  have  already 
been  performed  on  the  rat  and  to  continue  these  studies  on 
hamsters  arousing  from  hibernation,  i. a, those  automatically 
changing  their  body  temperature  from  low  to  high  values 
as  well  as  in  anesthetized  non-hibernating  hamsters  whose 
body  temperature  can  be  altered  over  a  wide  range  without 
the  procedure  being  lethal  to  the  animal. 
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6.  Effects  of  topically  applied  atropine,  prostigmine  and 

acetylcholine  on  evoked  cortical  potentials 

PROJECT  TITLE 


7.  Paul  0.  Chatfield,  M.D. 
PRINCIPAL  INVESTIGATOR 


8,  John  T.  Lord,  M.D. 

OTHER  INVESTIGATOR! S) 

9.  PROJECT  DESCRIH'ION 

OBJECTIVES 

The  principal  investigator  had  previously  shown  in  collabora- 
tion with  Dr.  Dominick  P.  Purpura,  now  at  The  Presbyterian 
Hospital  in  New  lorlc  City,  that  atropine,  prostigmine  and 
acetylcholine  topically  applied  to  the  cerebral  cortex  of  the 
anesthetized  cat  markedly  augmented  evoked  cortical  potentials 
whereas  prostigmine  and  acetylcholine  applied  without  prior 
atropinization  of  the  cortex  often  depressed  these  potentials. 
It  was  also  shown  that  atropine  alone  had  a  potentiating 
action.  The  question  was  raised  by  Dr.  iffade  H.  Marshall  that 
this  being  so  the  reported  results  might  be  attributable  to  the 
action  of  atropine  by  itself  with  prostigmine  and  acetylcholine 
playing  no  role.  Hence  this  project  concerned  itself  with  a 
resolution  of  this  question. 

METHODS  EMPLOYED 

Cats  were  used,  anesthetized  with  nembutal.  After  the  insertion 
of  a  tracheal  cannular  a  radial  nerve  was  exposed  in  the  upper 
leg,  placed  upon  stimulating  electrodes  and  ligated  and  crushed 
distally  to  the  electrodes.  The  contralateral  foreleg,  sensory 
cortex  I  was  then  exposed.  Recording  from  this  area  was  by 
the  monopolar  method  using  a  silver  wire  electrode  mounted  in 
a  micro  manipulator  so  that  it  could  be  raised  from  the  cortex, 
and  then  returned  to  exactly  the  same  spot.  Cortical  potentials 
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9.   PROJECT  DSSCRIPTION,  Cont'd. 

METHODS  EMPLOYED 

were  amplified  in  the  usual  way  and  recorded  photographically 
on  a  cathode  ray  oscilloscope.  2%   solutions  of  atropine, 
prostigmine  and  acetylcholine  were  applied  to  the  area  of 
cortex  giving  the  largest  positive  effect  response  to  stimu- 
lation of  the  contralateral  radial  nerve  with  supramaximal 
shocks  0,1  msecs.  in  duration  at  a  rate  of  1  per  second. 

MAJOR  FINDINGS 

The  fact  that  cortically  applied  atropine  augments  the 
amplitude  of  evoked  cortical  potentials  was  amply  confirmed 
as  was  the  fact  that  this  effect  takes  quite  a  bit  of  time 
to  become  maximal  even  after  the  atropine  has  been  removed 
from  the  cortical  =?urface.  However,  after  this  effect  of 
atropine  had  reached  a  plateau  it  was  found  that  further 
application  of  prostigmine  and  acetylcholine  produced  a  still 
greater  augmentation  of  the  size  of  the  evoked  responses. 
Thus  the  question  raised  by  Dr.  Marshall  has  been  answered 
in  the  negative. 

It  was  further  found,  contrary  to  certain  assumptions  previous- 
ly made  by  Chatfield  and  Purpura  that  10^  atropine  had  an 
even  quicker  action  than  the  2%   solution.  This  finding  to- 
gether with  the  slow  course  of  action  of  the  atropine  indic- 
ates that  it  has  its  action  in  deeper  layers  of  the  cortex. 
The  results  fit  the  hypothesis  previously  formulated  by 
Chatfield  and  Purpura  that  atropine  augments  cortical  elec- 
trical activity  by  blocking  a  cholinergic  inhibitory  system 
whose  final  pathway  at  least  involves  intra-cortical 
neurones. 

SIGNIFICANCE  OF  THE  PROGRAM  TO  THE  INSTITUTE 

Since  the  pharmacological  actions  of  these  drugs  as  used  are 
essentially  convulsive  the  project  can  be  related  to  the 
problem  of  epilepsy  with  which  the  National  Institute  of 
Neurological  Diseases  and  Blindness  is  so  concerned.  In 
addition  it  had  a  more  fundamental  significance  with  regard 
to  cortical  physiology  in  general,  and  the  possible 
existance  of  neurohumoral  synaptic  transmission  in  the 
central  nerxous  system. 

PROPOSED  COURSE  OF  PROJECT 

This  phase  of  the  project  is  complete  and  it  is  being  docu- 
mented in  a  manuscript  in  preparation.  It  is  planned  that 
the  next  phase  will  concern  itself  with  a  search  for  the 
cerebral  mechanism  which  we  believe  exerts  a  tonic  inhibitory 
effect  on  cortical  function,  which  is  blocked  by  atropine  and 
which  is  cholinergic  in  nature.  Initial  investigations  will 
be  devoted  to  the  effects  of  topically  applied  atropine  on  the 
cortical  inhibition  which  has  been  reported  ts  result  from 
stimulation  of  the  caudate  nucleus  (Gerebetzoff  19kl) > 
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6.  Investigation  oi  the  possible  origin  of  muscle  cramps. 
PROJECT  TITLE 


7.  Forbes  H.  Norris,  Jr.,  (Guest  Worker) 

PRINCIPAL  INVESTIGATOR 

8.  Edgar  L.  C-asteiger  (Harvard  Medical  School),  Paul  0.  Chatfield, 

M.D. 

OTHER  INVESTIGATOR(S) 

9.  PROJECT  DESCRIPTION 

OBJECTIVES 

This  study  was  londertaken  in  order  to  investigate  the  origin 
of  muscle  cramps  since  it  has  not  definitely  been  established 
whether  they  are  initiated  within  the  muscle  itself,  in  peri- 
pheral nerve  or  in  the  central  nervous  system. 

METHODS  H-IPLOYED 

Muscle  action  potentials  during  voluntary  contraction,  during 
reflex  activity  and  during  cramps  were  recorded  with  micro- 
electrodes,  suitably  amplified  and  photographed  on  a  cathode 
ray  oscilloscope. 

PATIENT  MATERIAL 

Studies  were  made  on  patients  of  the  National  Institute  of 
Neurological  Diseases  and  Blindness,  with  various  neuro- 
muscular disorders  and  on  suitable  patients  from  other 
Institutes  of  the  National  Institutes  of  Health  as  well  as 
on  normal  human  volunteers. 
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MAJOR  FINDINGS 

"Night  cramps"  occurred  in  l6^  of  115  healthy  young  students, 
confirming  the  findings  of  previous  investigators.  Some 
normal  subjects  wex-e  able  to  induce  cramps  at  will  by  maxi- 
mum voluntary  effort,  while   the  muscle  was  in  a  position 
of  maximum  shortening.  This  proved  useful  in  studying  cramps 
in  the  laboratory.  All  the  action  potentials  recorded  were 
caused  by  activity  of  motor  units.  The  motor  unit  activity 
during  cramps  was  similar  to  that  recorded  in  activity  of 
known  spinal  origin.  Spinal  reflexes  were  effective  in 
evoking  cramps  and  in  changing  their  severity. 

It  is  concluded  that  cramps  commonly  originate  in  transient 
motor  hyperactivity  of  the  spinal  cord.  Less  frequently, 
similar  phenomena  may  arise  from  disorders  of  peripheral 
nerve  and  muscle.  Stretching  cramped  muscles  is  effective 
in  abolishing  most  cramps.  It  is  suggested  that  preventive 
treatment  of  cramps  be  directed  toward  suppression  of  central 
motor  hyperexcitability  by  use  of  drugs  or  restoration  of 
electrolyte  balance. 

SIGNIFICANCE  OF  THE  PROGR/il  TO  THE  INSTITUTE 

Muscle  cramps  occur  frequently  in  patients  of  the  National 
Institute  of  Neurological  Diseases  and  Blindness  and  until 
their  site  of  origin  is  established  a  rational  treatment  for 
their  alleviation  or  prevention  could  not  be  developed. 

PROPOSED  COURSE  OF  PROJECT 

This  project  is  regarded  as  being  completed.  A  manuscript 
describing  the  results  is  in  preparation. 
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6.  Clinical  electromyography  with  a  mlcroelectrode  technique 


7.  Forbes  H.  Norris,  Jr.  (Guest  Worker) 
PRINCIPAL  INVESTIGATOR 


Paul  0.  Chatfield,  M.D.3  Marvin  Korengold,  M.D. 
OTHER  INVESTIGATOR(S) 


9.  PROJECT  DESCRIPTION 

OBJECTIVES , 

The  usual  methods  of  electromyography  such  as  the  use  of 
skin  or  concentric  needle  electrodes  have  not  proven  to 
be  of  too  great  diagnostic  or  investigative  usefulness. 
By  the  use  of  electrodes  with  a  recording  area  of  about 
100  square  mu  inserted  into  the  muscles  of  normal  controls 
and  of  patients  with  various  neuromuscular  disorders  a 
clearer  picture  of  the  normal  or  pathological  physiology 
can  be  obtained. 

METHODS  MPLOYED 

Fine  wires  insulated  except  at  the  tip  are  inserted  into 
the  muscle  to  be  studied,  through  hypodermic  needles 
which  act  as  cannulae  which  are  taped  to  the  skin  to 
avoid  movement  artefact.  The  muscle  action  potentials 
picked  up  between  two  of  these  electrodes  are  suitably 
amplified  and  photographically  recorded  by  means  of  a 
cathode  ray  oscilloscope.  This  procedure  is  naturally 
employed  under  sterile  conditions. 

PATIENT  MATERIAL 

The  patients  used  were  those  being  studied  by  the  National 
Institute  of  Neurological  Diseases  and  Blindness  as  well 
as  occasionally  patients  of  interest  from  other  Institutes 
of  the  National  Institutes  of  Health. 
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9.   PROJECT  DESCRIPTION,  Cont'd. 

MAJOR  FINDINGS 

Following  prolonged  strong  contraction,  muscles  of 
patients  with  progressive  muscular  dystrophy  showed 
electrical  activity  at  rest.  This  post-contraction 
activity  was  due  to  discharge  of  hyper -excitable 
muscle  fibers.  Some  examples  of  this  activity  could 
not  be  distinguished  from  fibrillation,  and  other  examples 
were  identical  with  recordings  made  during  myotonia. 

SIGNIFICANCE  OF  THE  PRQGRAi^  TO  THE  INSTITUTE 

This  study  was  part  of  a  more  general  electrophysiological 
study  of  this  Institute,  seeking  information  on  neuro- 
muscular disorders. 

PROPOSED  COURSE  OF  PROJECT 

It  is  planned  to  use  these  methods  more  routinely  on 
patients  with  neuromuscular  disorders  in  the  hope  of 
clarifying  the  nature  of  their  disease. 

A  manuscript  describing  the  results  of  this  phase  of 
the  investigation  is  in  preparation. 
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Neuromuscular  and  Ganglionic  Blocking  Agents:  Central  nervous 
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9,     PROJECT  DESCRIPTION 

OBJECTIVES;  The  objective  of  this  project  was  to  develop  a 
method  to  compare  the  peripheral  and  central  effects  of  the 
neuromuscular  and  ganglionic  blocking  agents  and  to  determine 
these  effects  for  clinically  useful  compounds, 

METHOD  ■  ri'lPLOYED :  A  cross  circulation  preparation  using  two 
dogs  in  which  the  head  of  one,dqg.'is vascularly  isolated  from 
body  ancTthe  brain  is  perfused  by  blood  from  another  dog. 
Vascular  isolation  of  the  head  is  confirmed  hy   a  photometric 
mettiod  using  the  dye  T1828, 

1>IAJ0R  FINDINGS;  The  major  findings  of  this  project  during 
the  past  ten  months  have  been: 

(1)  The  development  of  a  cross  circulation  method  that 
vascularly  isolates  the  head  and  leaves  neural  connections 
intact. 

(2)  The  neuromuscular  blocking  agents,  d-tubocurarine, 
succinylcholine  and  decamethonium  that  are  in  clinical  use 
have  been  shown  to  have  no  central  respiratory  action  as  has 
been  previously  reported* 

SIGNIFICANCE  TO  THE  PRQGRMI  OF  THE  INSTITUTE;  In  order  that 
clinically  useful  drugs  may  be  administered  other  than  on  an 
empirical  basis  a  greater  understanding  of  this  mode  of  action 
is  imperative.  The  knowledge  of  how  a  given  drug  produces 
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its  observed  effect  thus  benifits  the  patient  and  increases 
the  safety  with  which  it,  .can  be  administered.  During  the 
time  the  neuromuscular  blocking  compounds  have  been  in 
clinical  use,  prolonged  respiratory  arrest  has  been  observed 
following  the  use  of  these  substances  during  anesthesia.  The 
prolonged  apnea  has  been  reported  as  a  central  depressant 
action  on  the  respiratory  center.  The  presence  of  such  an 
effect  would  increase  markedly  the  hazard  of  use  of  these 
compounds  for  the  patient.  The  clinically  and  fundamentally 
important  question  of  whether  the  neuromuscular  blocking 
agents  in  clinical  uses  are  centrally  depressant  to  respiration 
is  difficult  to  evaluate  since  the  end  effect  of  a  central  or 
peripheral  action  would  be  identical*  This  project  has  to  date 
been  concerned  with  the  development  of  an  adequate  method  to 
compare  the  central  and  peripheral  respiratory  effects  of  the 
neuromuscular  blocking  compounds  and  a  comparison  of  these 
effects  for  the  clinically  important  d-tubocurarine,  succinyl- 
choline  and  decamethonium, 

PROPOSED  COURSE  OF  PROJECT;   The  part  of  the  present  project 
concerned  with  the  neuromuscular  blocking  agents  is  essentially 
completed.  The  investigation  into  a  comparison  of  the  central 
and  peripheral  effects  of  the  ganglionic  tlocking  agents  will 
be  continued  utilizing  the  isolated  head  technique  that  has 
been  developed.  An  extension  of  the  present  method  to  the 
investigation  of  the  site  of  action  of  other  clinically  or 
fundamentally  important  drugs  is  proposed. 


R.  P.  C.  -  2 

December  19$i4     Analysis  of  NIH  Program  Activities 


Budget  Data  Sheet 


10.   NINDB- 13(C) 
SERIAL  NO. 


11. 


EUDGET  DATA: 


FY  1955 
FY  1956 


estimted]  eudgfted  positioimS" 


EXPENDITUREB  PROF 


$8.^^0 


$9,300 


OTHER 


I il 


TOTAL 


"MFTEIHS" 


PROF 


I  OTHER 


0.5 


0.5 


1.0 


1.0 


tdtai: 


1.5 


1.5 


12.     BUDGET  ACTIVITY; 


RESEARCH 


LX,   ADMINISTRATION 


REVIEW  &  APPROVAL  ' '"-^   TECHNICAL  ASSISTANCE  D 
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PERSONNEL  FOR  THIS  PROJF,CT  IN  EITHER  1955  or  1956;  IF  COOPERA- 
TING UNIT  IS  WITHIN  NIH  INDICATE  SERL'J.  NO(S)  (ITEM) 
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111,     IF  IHIS  PROJECT  RESEMBLES,   CO^'lPLHffiWTS ,  OR  PAR/^ALELS  RESEARCH 
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9.  PROJECT  DESCRIPTION: 

OBJECTIVES:  The  objective  of  this  project  is  to  determine  how 
changes  in  ionic  concentrations  and  respiratory  gases  affect 
the  neuromuscular  block  produced  by  the  clinically  useful 
neuromuscular  blocking  com.pounds . 

METHODS  EMPLOYED;  The  effect  of  ions  on  a  neuromuscular  block 
has  been  determined  by  a  method  developed  during  the  course  of 
the  project.  The  experimental  animal  is  denitrogenated  and 
maintained  in  an  oxygen  atmosphere  and  the  duration  of  action 
of  the  drug  is  measured  under  various  experimental  conditions. 
The  effects  of  changes  in  respiratory  gas  concentration  are 
measured  by  means  of  a  gastroenemius  sciatic  nerve  muscle  prepa- 
ration in  the  rat. 

MJOR  FINDING;   The  major  finding  of  this  project  during  the 
past  nine  months  is  that  an  infusion  of  calcium  significantly 
decreases  the  duration  of  apnea  induced  by  sue cinyl choline* 
A  method  has  been  developed  that  makes  possible  the  measure- 
ments "the  ;  effects  of  ions  on  a  neuromuscular  tlock  in 
absence  of  extraneous  electrical  stimulation  and  artificial 
respiration.  Tliis  method  more  nearly  approximates  the 
conditions  under  which  these  drugs  are  administered  than 
previous  methods. 
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SIGNIFICANCE  TO  THE:  PR0GR.;M  OF  THE  INSTITUTE;  Myasthenia 
Gravis  and  familial  periodic  ■par'aiysis  are  neurological 
diseases  in  which  both  a  v.aeregement  of  neuromuscular  trans- 
mission and  changes  in  ionic  concentration  in  the  blood  may 
be  involved,  Until  more  knowledge  on  the  mechanisms  of  a 
neuromuscular  block  and  its  relation  to  ionic  concentration 
is  available  the  etiology  and  treatment  of  these  diseases 
must  necessarily  remain  empirical.  It  is  therefore  important 
to  examine  the  phenomena  of  neuromuscular  block  in  greater 
detail  than  is  possible  in  the  patients.  The  investigation  of 
the  neuromuscular  block  and  the  conditions  which  affect  it 
is  the  problem  with  which  this  project  is  concerned. 

PROPOSED  COURSE  OF  PROJECT;  A  portion  of  the  next  calendar 
year  will  be  devoted  to  the  continued  investigation  of  "Che 
effects  of  ions  on  the  phenomenon  of  neuromuscular  block  with 
emphasis  on  potassium  and  calcium  The  general  approach  to 
the  problem  will  be  based  on  in  vitro  as  well  as  in  vivo 
studies.  The  investigation  of  the  effect  of  the  respiratory 
gases  on  a  neuromuscular  block  will  be  continued, 
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OTHER  ORG-.NIZATIONS,   PROVIDING  FUNDS,  FACILITIES,  OR  PERSOufJEL 
FOR  THIS  PROJECT  IN  EITHER  1955  or  1956:      IF  COOPER.^. TING  UNIT 
IS  l-^ITTHIN  NIH  IIvTDIC\TE  SERI/J.  NO(S)    (ITEM) 

NONE 

nn     IF  THIS  PROJECT  RESE^-fiLES,   COMPLEMENTS,  OR  PARiU.LELS  RESE;.RCH 
DONE  ELSEl^ERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTER^f 
CHANGE  OF  PERSONNEL,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  .    . 
RESEARCH:      (BY  SERI/lL  NO.(S)   IF  VffTHIN  NIH) 

NONE 


R.  P.  G.  -  3 

December  195U     Analysis  of  NIH  Program  Activities 


Honors,  Awards,  and  Publications  Sheet 


15.   NIM)B-l^(C) 
SERIAL  NO. 


16,     LIST  PUELICATIONS  OTHER  THaN  ABSTR'XTS  FROM  THIS  PROJECT  DURING 
Ci\LENDAR  YEAR  19  $k: 


NONE 


17.     LIST  HONORS  ;.ND  AVJARDS  TO  PERSONNEL  REL.^TING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  195^! 


NONE 


RoPX.  -  1 

Deeombor  1954        Analysis  of  NIH  Program  Aotivities 

Project  Description  Sheet 


1.  N.lj^N.D.B. ■_■■  2.  Medical  NeiiTOlpgv 


INSTITUTE  UBORATORY  OR  BRANCH 

SEC'ilON  LOCATION  SERIAL  NO. 


6«  filutamine  and  Glutamic  Acid  Metabolism  in  Normal  and  EpileptoiTenio 

Gepebral  Cortex  ,> .   . ., ^ 

PROJECT  TITLE 


7.  Dr,f  Donald  B.  Tower 

PRINCIPAL  INVESTIGATOR 


Dr,.  Maitland  Baldwin,.  Dr»  C.  Ajmone-Marnanj,  Dr,,  Ellswopth  Alvor^ 
OTHER  INVESTIGATORS        "     •-     -  - 


9,  PROJECT  DESCRIPTION 

(a)  Ob.iectjves  of  this  project  are  to  study  the  in  vitjo  metabo- 
lism of  glutamine  and  glutamic  acid  by  slices  of  eei-ebral 
cortex  from  (l)  human  patients  operated  for  focal  epilepto- 
genic cortical  lesions  and  (2)  experimental  animals » 

(b)  Methodology;  Human  cortical  samples  are  obtained  from  patients 
during  surgery  for  excision  of  epileptogenic  foci,  each  sample 
being  rated  by  established  criteria  in  cooperation  with  the 
neurosurgeon  and  the  electroencephalographer.  Animal  samples 
are  obtained  primarily  from  cats,  either  normal  or  with 
seizures  experimentally  induced  by  methionine  sulfoximine. 
Where  possible  samples  for  histological  control  are  taken 

and  prepared  by  the  neuropathologist*  All  cortical  samples 
are  sliced  fresh  to  an  optimal  thickness  of  0^5  mm,  with  a 
Stadie-Riggs  microtome  in  a  hiunid  cham'bero  Slices  are  weighed 
on  a  torsion  balance  and  placed  in  'Jar-burg  vessels  containing 
a  nutrient  salt  medium  buffered  with  bicarbonate  and  cc;/baininf 
glucose,  so  constituted  that  it  closely  reserableB  natural 
brain  interstitial  fluid*  The  vessels  are  gasseA  with  au 
optimal  mixture  of  955^  oxygen  -  5%   carbon-dioxide  an2  incubated 
at  body  temperature  (37°  C)  on  a  Warburg  bath«  Most  slices 
are  incubated  with  increased  concentrations  of  potassium 
(27  mM)  in  the  med:-um,  which  in  effect  places  a  work  load  on 
ihe  tissue  analogous  to  chat  during  neuronal  activity  ^jj 
vivo*  Some  normal  animal  slices  are  incubated  with  only  10^ 
oxygen  in  the  gass  mixture,  a  procedure  whi-:h  has  been  shown 
to  reproduce  or  mimic  certain  defects  in  metabolism  exhibited 
by  epileptogenic  tissue.  Metabolite^,  drugs  or  other  agents 
under  study  are  added  to  incubating  slices  in  order  to  observe 
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their  effects  on  metabolism.  By  this  technique  non-epilepto- 
genic  or  normal  slices  and  epileptogenic  slices  are  studied 
under  identical  conditions  so  that  their  relative  capacities 
to  carry  out  metabolic  work  can  be  directly  observed.  At  the 
end  of  a  standard  incubation  period  (60  min.)  the  slices  and 
media  are  separated  by  filtration,  the  slices  homogenized  ani 
both  slices  and  medium  samples  preserved  at  an  acid  pHo 

The  total  content  of  glutamine  plus  glutamic  acid 
in  each  sample  is  determined  microbiologically,  using  sus- 
pensions of  gas  bacillus  (Clostridium  welchii)  which  contain 
a  specific  glutamic  decarboxylase,  so  that  the  measurement  on 
the  Warburg  apparatus  of  the  carbon-dioxide  released  during 
the  reaction  is  equivalent  to  the  total  glutamic  acid  and 
glutamine  present.  Since  the  bacilli  also  deamidate  glutamine, 
aliquots  of  the  mixture  are  then  analyzed  for  amraonia  ly 
subjecting  the  aliquot  to  Conway  microdif fusion  and  deter- 
mining the  ammonia  content  by  the  Russell  alkaline  phenol- 
hypochlorite  reaction*  Subtraction  of  the  amide  ammonia 
values  (g-lutamine  fraction)  so  obtained  from  the  total  carbon 
dioxide  values  gives  the  glutamic  acid  fractiono  By  using 
sets  of  slices  removed  at  the  start  of  incubation  and  com- 
paring their  levels  with  those  of  slices  incubated  60  minutes, 
the  change  in  glutamine  and  glutamic  acid  levels  is  obtained. 

(c)  Patient  material  is  obtained  from  NINDB  patients  admitted  to 
the  Surgical  Neurology  branch  and  operated  on  for  excision  of 
focal  epileptogenic  cortical  focig  Since  some  of  these 
excisions  require  removal  of  overlying  or  adjacent  uninvolved 
cortex,  a  small  number  of  non-eplleptogenic  samples  is  being 
accumulated . 

(d)  Ma.ior  findings;  Studies  during  calendar  1954  have  confirmed 
preliminary  experiments,  demonstrating  a  definite  defect  in 
the  metabolism  of  glutamic  acid  by  epileptogenic  cerebral 
cortex.  This  defect  is  a  significant  and  chronic  defect  which 
is  characterized  by  a  "metabolic  loss"  of  glutamic  acid  during 
incubation  of  epileptogenic  slices.  This  loss  contrasts  with 
an  increase  in  glutamic  acid  found  in  non-epileptogenic  or 
normal  slices,  and  the  loss  clearly  is  not  a  loss  to  the 
exterior  of  the  slices  but  is  an  abnormal  utilization  of  glu- 
tamic acid  by  metabolic  systems  of  the  tissue^  Representative 
figures  aret 
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Non-Epi leptogeni  c 
Initial    7.85 

60  Min.    9.3    +1.45 

Focal  Epileptogenic 
Initial    6,25 

60  MLn.    4.75   -1.5 


Since  the  uptake  of  glutamine  from  the  incubation  medium  and 
the  rise  of  glutamine  in  the  slices  are  comparable  in  both 
types  of  samples,  the  defect  appears  to  involve  glutamic  acid 
directly « 

It  has  now  been  clearly  demonstrated  that  the  defect 
in  glutamic  acid  metabolism  is  not  a  structural  or  irreversible 
defect  but  a  functional  defect  which  can  be  reversed  by  the 
in  vitro  addition  of  asparagine,  adenosine  triphosi-hate  (ATP), 
a-ketoglutarate  or  pyi'idoxal  phosphate  tut  not  by  simple  amides 
such  as  valeramide  or  acetaraide.  The  effective  agents  are 
all  presumably  concerned  in  the  complex  transaioination  reactions 
by  which  glutamic  acid  and  a-ketoglutarate  effect  interchange 
vdth  each  other  in  tissue  metabolism  to  permit  carbohydrate 
and  amino  acid  metabolism  to  interlock  effectively.  Glutamic 
acid  plays  a  central  role  at  this  metabolic  cross-roads  and 
because  of  its  high  concentration  in  nervous  tissue  it  is 
thought  to  be  an  active  and  essential  constituent  for  normal 
neuronal  function  and  activity.  Interference  with  its  metabo- 
lism, demonstrated  here  for  the  first  time,  suggests  that  it 
may  bntintimately  concerned  with  seizure  mechanisms o  Previous 
experimental  evidence  of  several  types  supports  this  viewo 
In  addition  results  in  other  projects  of  this  section  (clinical 
trials  of  asparagine  and  glutamine  and  defects  in  electrolyte 
metabolism  of  cortical  slices)  also  support  this  views 

Experimental  animal  studies  have  resulted  in  an  apparent 
reproduction  of  some  aspects  of  this  defect  in  glutamic  acid 
metabolism  and  shed  some  light  on  the  nature  of  the  defect. 
Normal  cortical  slices  incubated  with  10^  oxygen  (instead  of 
the  usual  95^)  lose  glutamine  to  the  incubation  medium  diu-ing 
incubation  and  the  glutamic  acid  level  in  the  slice  falls* 
Critical  examination  of  these  results  indicate  that  glut;amic 
acid  or  glutamine  is  being  produced  by  the  slice,  presumably 
from  carbohydrate  sources  via  a-ketoglutarate,  in  an  attenipt 
to  maintain  tissue  levels  in  the  face  of  an  external  dr^alno 
This  finding  is  consonant  with  theories  which  consider 
carbohydrate  as  the  main  source  of  glutamic  acid  in  brain 
under  normal  metabolic  conditions  rather  than  actual  delivery 
of  glutamic  acid  per  se  to  the  tissue.  In  cortical  samples 
from  animals  in  which  seizures  are  induced  with  methionine 
sulfoximine,  there  is  an  absence  of  glutamine  (confirming 
previous  vrork  on  the  toxicity  of  this  agent  for  glutariine 
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synthesis)  "but  also  a  low  level  of  glutamic  acid  which  falls 
during  slice  incubation.  This  finding  suggests,  tut  does  nit 
prove, that  glutamine  must  be  present  or  able  to  be  formed 
to  maintain  glutamic  acid  levels  in  the  slice.  When  these 
observations  are  applied  to  the  situation  in  human  epilepto- 
genic cortex,  the  concept  that  glutamic  acid  is  not  being 
formed  or  maintained  but  is  being  used  up  by  the  tissue  may 
be  explicable  in  terms  of  an  interference  in  energy  production 
or  utilization  from  carbohydrate.  It  is  a  logical  working 
hypothesis  therefore  to  consider  that  correction  of  the  defect 
may  be  achieved  by  external  supply  of  glutamic  acid  (as  its 
diffusible  form  glutamine)  or  by  replacement  with  a  closely 
related  amide,  asparagine»  Successful  seizure  control  in 
patients  by  use  of  glutamine  or  asparagine  does  not  prove 
these  points  but  is  suggestive  evigence  in  the  direction  of 
confirmation 0 

The  route  by  wliich  glutamic  acid  is  being  metabolized 
is  under  investigation  in  these  slice  preparations.  Pre- 
llminarv  results  Indicate  that  •Y-anilnobutyrate,  which  is  an 
intermediate  in  one  major  pathway,  is  also  low  in  epileptogenic 
cortexc  This  j.s  consonant  with  low  glutamic  acid  as  a  source 
for  this  reaction  and  shows  tnat  there  is  no  buildup  of 

Y~amlnobutyric  acid  uuring  the  metabolism  of  glutamic  acid 
by  the  tissue.  It  does  not  obviate  the  possiMlity  that  the 
reaction  proceeds  thvough  this  pathway  although  this  appears 
less  likely  than  the  direct  conversion  of  glutamic  acid  to 
a~ketoglutarate , 

(e)  Significance  of  this  project;  Since  seizures  are  a  major 
concern  of  NINDB  as  well  as  a  major  neurological  problem  to 
the  population  in  general,  knowledge  of  the  mechanisms  under- 
lying thorn  are  essential  for  development  of  better  and  more 
rational  therapy.  More  fundamentally,  knowledge  of  seizure 
mechanisms  will  provide  many  of  the  factors  which  are  con- 
cerned with  neuronal  function  and  activity  in  general  and 
thus  be  basic  to  many  problems  of  neurophysiology  and  neuro- 
logical diseases.  The  defect  in  glutamic  acid  metabolism 

in  human  epileptogenic  brain  tissue  is  one  of  several  com- 
ponents of  a  biochemical  lesion  of  this  tissue,  which  repre- 
sents the  first  such  lesJ  on  of  a  major  neurological  disease 
to  be  uncovered, 

(f )  Proposed  course  of  project;  Continuation  of  present  studies 
is  actively  underway  to  complete  the  data  now  in  hand  and  to 
extend  the  studies  to  determine,  if  possible,  the  routes  of 
the  metabolic  loss  of  glutamic  acid.  Completion'- of  present 
data  will  require  assessr.ent  of  the  effects  of  anticonvulsant 
drugs,  lower  potassium  concentrations  and  other  agents  on 
glutamic  acid  metabolism.  The  second  phase  will  be  pursued 
by  conventional  analyses  of  known  reaction  products  as  well 
as  use  of  isotopically-labelled  constituents  to  follow  the 
course  of  such  reactions.  The  dynamic  nature  of  many  of  the 
metalolic  systems  concerned  require  the  use  of  isotope  tags 
since  intermediates  and  alternate  pathways  are  readily  missed 
when  tagging  is  not  donee 
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10.  HINDB-15   (C) 
SERIAL  NO. 


U*     BUDGET  DATA: 


!      ESTIMATED  ; 

BUDGETED  POSITIONS  ,   '          I4AN  YEARS           '  PATIENT 

FY  1955 (EXPENDITURES 

PROF  '   QTHERL'i  TOTALliPRGF '    GTHEE..  '  T0T4L  j     DAYS 

1      ^25 r 000 

1    1      '       2       13       !0,3    i     0.2      :   0.5    : 

FY  1956 i 

•     127.200 

'    1      1       2       !'      3       '0.3    !     0.2      !   0.5 

^    Patient  raatoidal  used  la  derived  from  patients  admitted  to  other 
NINDB  projects. 


12,  BUDGET  ACTIVITY: 


RESEARCH        ^ 
REVIEW  Sc  APPROVAL^ 


ADMINISTRATION     £7 
TECHNICAL  ASSISTANCE  £7 


13,  IDENTIFY  AM   COOPERATING  U1«TS  OF  THE  PUBLIC  HEALTH  SERVICE-Y  OR 
OTHER  ORGi\NIZATIONS-r  PROVIDING  FUNDS'Y  FACILITIES')  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHIE  1955  or  1956:  IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  l) 

Research  and  Development  Divisions,  Merck  &  Coo,  Inc. 
Research  Division,  Wallace  &  Tiernan  Co,,  Inc. 


14,  IF  THIS  PROJECT  RESEI^IBLES^  COMPLEMENTS "r  OR  FAR/iLLEIS  RESEARQH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF 
PERSONNEL-v  FACILITIES  OR  FUNDS )y  IDENTIFY  SUCH  RESE/lRCH:  (BY 
SERIAL  NO.(S)  IF  WITHIN  NIH)  . 

None, 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1954 1 

Tower,  D.  D,  "The  Neuro chemistry  of  Seizures"  in  Cjirreni 
Research  in  Nevir o chemi s t r y  and  Allied  Fields .  Edited 
"by  S,  R,  Korey  and  J.  I<,  Nurnbergerj  New  York,  Paul 
B.  Hoeber,  1955.  In  Press. 


17.  LIST  HONO-^S  .'^.ND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT 
DURING  CALLiteAR  YE.\R  1954: 

None  a 
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1.  N.I.N.D.B. 2.  Medical  Neurology 


INSTITUTE  .  LABORATORY  OR  BRANCH 


3.  Clinical  Neurochfcmistrv  4. 5KBiDB-l6(C) 

SECTION  L0CATI0N(IF  OTHER  THAN      SERIAL  NO. 

BETHESDA) 


6,  Clinical  Ehraluation  of  the  Value  of  Glutamine  or  Asparagine  for 

the  clinical  control  of  Seizures. ^.______ , 

PROJECT  TITLE 


7,  Dr^  Donald  B,  Tower 

PRINCIPAL  INVESTIGATOR 


So  Dr.  Charles  E.  Wells.  Pr«  C»  A.lmone-Marsan 
OTHER  INVESTIGATORS 


PROJECT  DESCRIPTION 

(^)  OMectives  of  this  project  are  to  study  the  eff ectivenest. 
of  two  naturally-occurring  amino  acid  ajiides^  L-asparagine 
and  L--glutai;iine,  in  controlling  seizures  in  epileptic  patients 
and  to  observe  their  effects  on  epileptiform  activiy  in  the 
electroencephalogram  of  suitable  patients.  This  project  had 
its  inception  in  the  findings  on  human  epileptogenic  cortex 
in  vitro  that  significant^  chronic  defects  in  metabolism  of 
acetylcholine,  glutamic  acid  and  electrolytes  occur  which  can 
be  reversed  by  addition  Ig  vitro  to  such  tissue  of  either 
glutamine  or  asparagine,  neither  of  which  appear  to  affect 
normal  in  vitro  metabolism  noS?  to  exhibit  any  effects  when 
administered  in  large  quantities  in  vivo  to  normal  subjects. 

(b)  Methodology  and  Patient  material;  Patients  for  this  project 
have  been  obtained  either  from  those  admitted  to  the  medical 
or  surgical  neurology  branches  or  by  direct  referral  from 
outside  physicians.  Criteria  for  admission  to  the  project 
.were  set  up  as  follows:  (l)  Reliable  history  of  seizures 
confirmed  by  electroencephalography,  with  poor  control  on 
standard  anticonvulsant  regimes,  (2)  Frequent  clinical  seiziires 
both  by  history  and  by  ward  observation  at  NIH,  limiting 
suitable  cases  to  those  with  a  frequency  of  at  least  several 
seizures  per  week  and  usually  daily,  and  (3)  if  possible, 
EEG  abnormalities  which  are  consistent,  constant  and  repro- 
ducible enough  for  assessment  of  changes.  Thus,  problem 
cases  with  severe  degree  of  involvement  and  poor  control 
on  adequate  medication  regimes  have  been  selected  exclusively. 
No  limitations  in  regard  to  age,  sex  or  type  of  seizure  have 
been  placed.  The  only  limitation  set  has  been  the  exclusion 
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of  patients  vdth  evidence  of  hepatic,  renal  or  cardiovascular 
disease  because  of  the  dose  and  nature  of  compounds  telng 
assessedo 

All  patients  have  been  admitted  to  the  NIl^IDB  ward 
service  for  observation  of  seizure  frequency  and  for  frequent 
EEG's  during  a  period  of  not  less  than  3  weeks,  usually  4--5 
weeks.  Routine  neurological  work-ups  and  laboratory  tests, 
including  renal  and  hepatic  function  tests,  are  carried  out 
during  this  period*  In  general  previous  medication  is  main- 
tained unchanged  both  to  avoid  complicating  the  assessJiient 
of  results  on  trials  of  the  new  agents  and  to  avoid  precipi- 
tating loss  of  what  seizure  control  already  exists. 

During  this  period  patients  with  suitable  EEG  abnor- 
malities on  repeated  recordings  may  receive  glutamine  or 
asparagine  or  both  intravenously  in  a  dose  of  2-3  mM/kg.  body 
weight  during  EEG  recording.  The  results  of  these  studies 
are  assessed  with  the  electroencephalographer. 

If  no  contraindications  develop,  patients  are  then 
started  on  daily  oral  doses  of  glutamine  or  asparagine  or  a 
combination  of  the  two*  Dosages,  so  far  empirically  deter- 
mined on  experimental  is  vitro  evidence,  are  2-3  mM/kg,  body 
weight  each  given  4-  to  6  times  daily.  Patients  are  retained 
on  the  wards  for  3-6  weeks  longer  to  permit  dosage  adjustment 
and  continuation  of  seizure  frequency  observation,  EEG  record- 
ings and  laboratory  examinations.  Patients  are  then  discharged 
hone  on  medication  and  report  monthly  on  standard  seizure  and 
medication  record  forms  (PMS-I989)  together  with  laboratory 
data  as  required.  Each  patient  returns  to  the  Follow-up 
Unit  or  is  admitted  briefly  to  the  ward  for  checks  on  progress 
at  intervals  of  2-4  months.  In  each  case  a  trial  for  at 
least  one  year  is  being  carried  out  whenever  possible 0 

Intravenous  preparations  of  the  amides  are  sterile  and 
pyrogen-f ree »  The  asparagine  is  made  up  as  a  stanrdard  U%5% 
ioV,  solution.  Owing  to  its  instability  in  solution  or  on 
autoclaving,  glutamine  has  been  prepared  for  i,v*  use  in 
ampoules  in  a  lyophilized  form  by  Merck  &  Co,  and  has  proven 
most  satisfactory  in  this  form.  Oral  administration  of  the 
relatively  large  quantities  of  material  remains  a  problem  in 
bulk.  The  asparagine  is  now  being  formulated  ty  Merck  &  Go, 
as  a  flavored  25^  suspension,  which  has  proven  to  be  quite 
satisfactory  except  for  the  bulk  of  supplies  required (15-30 
bottles  per  month).  The  development  of  synthetic  L-glutamine 
of  high  purity  (99/0  has  made  it  possible  to  start  trials  of 
this  also*  It  is  used  in  powder  form,  each  dose  being 
dissolved  In  a  glassful  of  juice,  milk  or  water  at  the  time 
of  administration.  Because  of  its  instability  formulation 
of  glutamine  into  suspensions  has  not  been  adopted, 

(c)  Ma.ior  Findings;  A  total  of  29  patients  have  been  or  are  now 
being  studied  in  this  project.  Of  these  5  represent  pre- 
liminary patients  or  subjects  no  longer  actively  under  therapy. 
The  24  active  patinets  can  be  tabulated  in  the  following 
manner : 
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Total  Patients  on 
Oral  Therapy 

Male 

Female 

6-14.  Yrs 

16-4-0  Yrs 

I.V.  Studies 


Table  I 

B^aaoaraeine' 

L-elutaraine 

Ll30th. 

Totals 

16 

5 

3 

24 

10 

k 

3 

17 

6 

1 

0 

7 

7 

4 

0 

11 

9 

1 

3 

13 

2 

4 

(2)* 

:6 

Duration  of 
Oral  Therapy 

Total  Patients 

Over  12  mos» 

9-12  mo.s 

6-9  raos. 

3-6  mos« 

1-3  mos» 

Less  than  1  mo, 


16 
2 
0 
2 

3 
2,' 
7 


24 
2 
0 
2 
5 
7 


Preliminary  Eesults 

No.  patients  on  therapy 

at  least  2  months        9 

Essentially  seizure  free  3 

60^  or  more  reduction 

in  Seizures  5 

Equivocal  Response       1 


14 
3(20/0) 


91 
2(15/0) 


(Patients  who  received  both  amides  itV«,   each  on  separate 
occasions. ) 
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All  types  of  seizures  (major,  minor  or  petit  mal,  and  focal) 
are  represented  in  this  group  with  the  exception  of  the  rare 
myoclonic  type  (and  this  has  been  studied  elsewhere  in  co- 
operation with  NINDB).  So  far  no  distinction  has  been  apparent 
in  the  response  seen  for  the  various  types,  all  responding 
well  in  the  majority  of  cases.  Most  of  the  patients  experience 
seizures  only  during  waking  hours,  but  several  patients  have 
exclusively  nocturnal  seizures  which  also  have  responded 
satisfactorily.  On  the  basis  of  Table  I  it  is  estimated 
that  over  SCffo   of  patients  observed  for  2  months  or  longer 
have  experienced  a  significant  reduction  in  seizure  frequency 
Since  these  are  all  severely  involved  patients,  it  could  not 
necessarily  be  expected  that  many  would  be  rendered  seizure- 
free.  However,  one  patient  on  asparagine  alone  and  one  on 
asparagine  added  to  other  medication  have  remained  essentially 
seizure-free  for  one  year  and  almost  nine  months  respectively. 
For  other  patients  it  has  been  possible  to  reduce  other  medi- 
cations or  omit  them  entirely  with  maintenance  of  improvement 
attained  after  starting  amide  therapy.  In  addition  general 
improvement  has  been  noted  in  almost  every  case,  such  as 
greater  alertness,  improved  skilled  movements,  Intellectual 
advancement,  and  fuller  or  more  normal  social  life.  In  the 
younger  age  group  several  patients  previously  una'^le  to 
continue  schooling  have  been  able  to  resiorae  schooling  and  to 
make  good  progress,  and  one  boy  has  been  apparently  saved 
from  institutionalization.  In  the  older  age  group  patients 
previously  unable  to  work  because  of  seizures  have  now  been 
able  to  secure  and  maintain  gainful  employment.  While  this 
group  is  still  small  in  number  and  has  been  studied  in  most 
cases  less  than  6  months,  the  results  appear  to  be  highly 
encouraging  both  from  a  clinical  and  from  a  sccio-econnmic 
standpoint . 

Several  subsidiary  observations  deserve  comment.  As 
studies  have  progressed,  it  has  become  apparent  that  the 
dosage  of  asparagine  or  glutamine  is  not  as  arbitrary  as  its 
original  basis  would  imply.  In  suitable  patients  stopping 
therapy  has  resulted  in  reversion  to  previous  poor  control 
and  re-institution  of  amide  therapy  has  achieved  control 
again.  Without  placebo  studies  such  results  must  be  inter- 
preted cautiously.  In  patients  with  very  frequont  minor  or 
petit-mal  seizures  (20  or  more  daily)  it  has  become  apparent 
that  either  higher  dosage  or  probably  more  frequent  doses 
are  required  to  achieve  satisfactory  reduction  in  seizures. 
Doses  less  than  2  mM/kg.  body  weight  in  several  cases  have 
been  ineffective  until  increased  to  at  least  that  amount. 
Preliminary  studies  of  blood  levels  and  in  one  case  spinal 
fluid  levels  indicate  that  significant  elevation  of  serujfi 
amide  levels  occurs  and  that  a  level  in  the  spinal  fluid 
is  apparently  achieved  which  is  close  to  the  concentration  of 
2  mM/kg.  being  aimed  for.  Electroencephalographic  studies 
of  patients  on  oral  therapy  have  not  in  general  shown  sig- 
nificant changes,  a  result  in  keeping  with  previous  obser- 
vations that  good  clinical  control  may  be  attained  with  a 
variety  of  anticonvulsants  without  materially  affecting  EEG 
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tianormalitles.  Howerer,  several  patients  have  shown  definite 
EEG  inprcvenents  after  institution  of  amide  therapy.  Full 
assessment  of  this  phase  of  the  project  has  not  yet  been  under- 
taken. Many  of  the  patients  have  now  consumed  kilograms  of 
amide,  some  for  over  12  months,  and  so  far  no  toxic  or  side 
effects  have  been  observed  or  reported  despite  continued  carefu" 
laboratory  checks.  The  safety  of  adiidnistering  such  relatively 
large  doses  of  these  naturally-occurring  amides  seems  to  be 
well  established, 

(d)  Significance  of  this  project  would  seem  to  be  self-evident. 
It  represents  a  new  type  of  compound  which  has  definite 
anticonvulsant  properties,  but  which  differs  from  all  other 
anticonvulsants  net  only  in  its  chemistry  but  in  its  lack  of 
toxicity  and  lack  of  sedative  or  hypnotic  action.  It  repre- 
sents development  of  therapy  based  on  a  demonstrated  bio- 
chemical lesion  in  human  epileptogenic  brain  tissue.  The 

nuTimber  of  problem  cases  referred  to  NINDB  or  contained  in 
inquiries  from  neurologists  and  physicians  in  this  country 
and  abroad  indicate  that  better,  mere  effective  therapy  for 
seizures  is  in  demand.  With  over  a  million  and  a  half 
seizure;;patlents  in  this  country  alone,  it  is  a  major  health 
and  econoiaic  concern.  In  addition  this  project  is  repre- 
sentative of  the  type  of  research  for  which  the  clinical 
investigation.^phases  of  NIH  were  created  in  that  it  has  taken 
laboratory  findings,  applied  them  to  patient  material  at  the 
niinical  Center  in  a  detailed  manner  seldom  possible  elsewhere, 
developed  agents  of  considerable  initial  C'-^st  to  the  point 
where  cost  is  being  lowered  to  more  reasonable  ranges,  and 
promoted  trials  elsewhere  (as  noted  below), 

(e)  Proposed  Course  of  the  project  is  to  continue  the  studies 
underway,  adding  more  patients  to  a  total  of  abc-ut  35  and  con- 
tinuing patients  now  ■ander  therapy.  Several  aspects  of  the 
project  will  be  considered  in  more  detail,  including  the  role 
and  effect,  of  Vitamin  F-^  (pyridoxine ) ,  which  acts  as  a  co- 
enzyme for  metabolism  of  amino  acids  and  their  amides,  and 
also  the  effectiveness  of  raceraic  TL-asparagine  compared  to 
natural  L-asparagine,  The  latter  is  important  from  a  long- 
term  standpoint  since  IL-asparagine  can  be  easily  and  inex- 
pensively synthesized,  but  L-asparagine  would  be  difficult 
and  expensive  to  make  synthetically. 
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11.  BUDGET  DATA; 


ESTIMATED  I  BUDGETED  POSITIONS 


mN  YEiiES 
-^1 


I  PATIENT 


'EXPENDITURES  pPROF  fOTHER  T TOTAL  }  PROF  i  OTHER TtCTALJ  DAYS 


FY  1966  ,  $300,000   t  2 


0.8 


0.^- 


1,?,    \   1355^ 


FY  1966  '  $175,000 


\      ^       [0.8 


0.4 


1000  est 


*  Actiial  total  for  calendar  year  1954 • 


12.  BUDGET  ACTIVITY: 

RESEARCH  /TJ       ADfUNISTRATION       /ZJ 

REVIEW  &  APPROVAL   /"~7   TECH\^ICAL  ASSISTANCE  /^J 


13,  ID-dNTIFY  my  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE  OR 
OTHER  ORGANIZATIONS,-  PROVIDING  FUNDS,  FiiCILITIES,  OR  PFRSOMEL 
FOR  THIS  PROJECT  IN  EITHER  1955  or  1956:   IF  COOPERATING  UNIT 
IS  WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  l). 

(a)  Extra-mural  grants,  coordinated  by  Section  of  Clinical 
Neuro chemistry,  for  assessment  of  L-asparagine  in  seizure 
therapy  on  approximate  100  patients  to: 

Harvard  Medical  School  (Children's  Ifedlcal  Center) 
Unive  slty  of  North  Carolina  Medical  School 
University  of  Buffalo  Medical  School 
University  of  Maryland  Medical  School 
University  of  Virginia  Medical  School 

(b)  Cooperative  studies  with  Section  of  Clinical  Neiirr  chemistry 
for  Individual  cases  by: 

Dr.  William  Caveness-College  of  Physicians  &  SurgecnsjN.Y. 
Dr.  Denis  Williams  -  National  Hospital,  ■■ 

Queen  Square,  London,  England 
Dr.  Irwin  Levy  -  Washington  Univ.  Medical  School, 

St,  Louis,  Mo. 
Dr.  Hudson  Hcagland  -  Worcester  Fcundation,  Worcester, Mass- 
Dr.  Saul  Korey-Western  Reserve  Medical  School, Cleveland,  0, 
Dr.  Louis  Goodraan-Univ .  of  Utah  Medical  School 


(c)  Research  and  Development  Divisions ,  Merck  &  Co.,  Inc. 
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14..  IF  THIS  PROJECT  RSSEx4IJLES,  COMPLEMENTS,  OR  PARALLEIS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OP 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESE/iRCH: 
(BY  SERIAL  NO.  (S)  IF  WITHIN  NIH) 

None . 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  195A: 

Tower,  D,  Be  "The  Nature  and  Extent  of  the  Biochemical  Lesion 
in  Hunan  Epileptogenic  Cerebral  Cortex  and  an  Approach 
to  its  Control  in  vitro  and  ia  .vivo,« 


Neurology^:  (Feb.  1955)  In  Press, 


17.  LIST  HONORS  AND  AWiiRDS  TO  PERSONNEL  REUTING  TO  THIS  PROJECT 
DURING  CALENDAR  YEAR  1954- : 


None. 
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If     Neurological  Diseases  and  Blindness  2,  Medical  Neurology 

INSTITUTE  LAEOMTORY  OR  BRANCH 

NINDB 

3.  Clinical  Neuro chemistry  U, 5«  17(C) 

SECTION  LOCATION (OTHER  THAN  lETHFSDA)    SERIAL 

NO 

6,  Metabolism  of  Glutamic  and  Aspartic  Acid  Amides  in  vivo. 

PRO  JliCT' TITLE 

7e  Dr.  William  C.  Curtis  and  Dr.  Donald  E»  Tovrer 

PRINCIPAL  INVESTin-ATORls") 


8o  Dr.  Charles  Bj  Wells  and  Mr.  Donald  Cwiimings 


OTHER  INVESTIGATORS 


9.     PROJECT  DESCRIPTION: 

OBJECTIVES:  Of  this  project  are  to  develop  suitable  clinical 
methods  for  simultaneous  quantitative  deterrnination  of  glutamic 
acid,  aspartic  acid,  giut.aniine  and  asparagine  in  body  fluids 
(blood,  cerebrospinal  fluid,  urine)  in  order  to  follow  the  meta- 
bolic rate  of  ingested  doses  of  glutamine  or  asparagine  or  both 
in  seizure  patients  on  such  therapy  and  to  correlate  such  findings 
with  oral  dosage  and  clinical  response » 

METHODS  KMPLOYED ;  Samples,  of  blood  plasma,  deproi^iized  viith 
tungstate  or  metaphosphoric  acid,  or  standard  solutions  containing 
the  amino  acids  in  question,  are  treated  with  chloro  dinitro  ben- 
zine by  the  method  of  Sanger  to  form  the  dinitrophenyl -derivatives 
of  all  aiaino  compounds  present.  The  mixture  is  brought  to  p.H  5 and 
transferredto  a  cc-lite  coi'.min,  which  retains  only  the  derivatives  of 
serine,  threonine,  glutainic  acid,  aspartic  acid,  glutjimine  and 
asparagine  at  that  pH,  passing  all  other  amino  acid  deriv'/^tives 
and  artefacts  throjagh.  The  bands  are  eluted  separately  by  using 
varying  concentrations  of  chloroform  a.nd  ether,  the  order  of 
elution  being  (1)  glutamic  acid,  (2)  glutamine,  (3)  threonine, 
(U)  serine,  (5)aspartic  acid,  and  (6)  asparagine.  The  band 
fractions  eluted  are  evaporated  to  diyness  and  rodisolved  in  IN 
hydrochloric  acid.  The  yellow  solution  is  there  ready  quantita- 
tively by  spectrcrpho"tomt;ter  at  3U0  m|i  •,  This  method  has  been 
found  previously  to  be  sensitive  to  1-10  micrograms  per  sample 
of  ajnino  acid  derivative, 

Iifhere  radioactive  carbon  -  Ik   labelled  asparagine  or  glutamine 
is  employed,  analyses  are  carried  out  using  paper  chromatopraphy 
in  two  dimensions  on  Whatman  #1  paper  with  phenol  and  lutidine 
respectively  as  solvents  .  Identification  of  .amino  acid  spots  with 
Ninhydrin  reagent  is  made  and  the  carbon  -  II4  activity  of  the  spots 
counted  with  a  pre-flu  sh^ gciger-type  counter,  supplemented  by 


R  P  r    1.  NINDB-17  (C) 

T^'  ■  *u"  Tqc^i  serial  no. 

December  195U 


radioautographs • 

Studies  on  patients  and  human  control  subjects  (if  necessary) 
arc  done  in  two  ways,  A  type  of  anide  = "tolerance"  curve  is  done 
in  which  fasting  blood  and  spinal  fluid  samples  are  dravm  before 
an  ingested  dose  of  glutamine  or  asparagine  and  subseouent  samples 
are  drawn  at  appropriate  intervals  thereafter  (for  blood  plasma, 
usually  30,  60,  120,  l60  and  2[i.O  minutes)  •  In  addition  daily 
levels  in  blood  and  possibly  spinal  fluid  will  be  taken  on  patientn 
on  regular  daily  oral  therapy.   Complete  metabolic  studies  will 
be  attempted  where  urinary  determinations  have  been  more  fully 
investigated.  Correlations  of  these  data  with  blood  NPil  and  BUN 
levels  and  urinary  urea  and  ammonia  are  contimplate:d. 

Experimental  animal  studies  will  be  carried  out  using  the  above 
methods  and  in  addition  will  be  done  with  tracer  amounts  of 
carbon  -  Ik   tagged  amides . ,  This  latter  study  is  designed  to 
follow  the  course  of  ingress  of  the  anidee  into  the  central 
nervous  compurtment  and  into  central  nervous  tissue  which  will  be 
biopsied  through  previously  placed  burr  holes.  Monkeys  will  be 
used  primarily  for  this  study,  although  preliminary  studies  in  cats 
will  also  be  carried  out.  The  use  of  isotopically  labelled  am  ides 
will  also  permit  study  of  the  direction  and  course  of  metabolism 
of  these  amides  after  entry  into  the  blood,  spinal  fluid  and  brain, 

PATIFNT  MiTE.RIAL  ♦  vrill  be  di^rived  from  the  patients  being  studied 
in  the  clinical  study  assessing  the  anticommlsant  effectiveness 
of  glutamine  and  asparagine  (Serial  #  16C  ),  Other  NliTuE  patients 
not  on  such  therapy  will  be  used  for  acute  studies. 


MJQR  FINI)~NGS;  illthough  this  project  was  begun  oijly  three  months 
ago,  the  dj.nitrophenyl  method  has  been  developed  to  the  point  of 
clinical  application.  No  previous  publication  has  been  found  in 
which  nim'oltaneous  determination  of  the  four  closely  related  amino 
acids,  glutamine  and  aspartic  acid  and  glutamine  and  asparagine, 
has  been  attempted  or- acliieved.  There  are  two  other  methods  for 
glutamic  acid  and  glut.amine  detenninations  which  though  tedious 
can  be  used,  but  no  method  for  asparagine  or  for  the  four  simultaL- 
eously  has  appart.ntly  been  developed  for  clinical  application. 
Despite  the  theoretical  attractiveness  of  this  method,  it  has 
apparently  been  avoided  because  of  the  difficulty  in  preparing  pure 
dinitrophenyl  glutamic  acj.d  with  v/hich  to  standardize  the  procedure 
By  starting  with  pure  glutamine,  forming  its  dinj.tro phenyl 
derivative  and  deamidating  the  product,  a  satisfactory  glutamic 
acid  conpound  has  been  obtained.  Direct  formation  has  yielded 
only  an  oil  which  will  not  crystallize.  This  is  a  problem  in 
standardization  only,  since  biological  s'lmples  need  not  be 
crystallized  before  running  through  the  column,  A  second  problem 
in  this  regard  was  met  in  obtaining  p'ore  L-glutamine  as  starting 
material,  since  commercially  available  natural  L-glutamine  appears 
to  contain  an  isomer  or  closely  related  derivative  which  cannot  be 
readily  separated  (possibly  isoglutamine) .  Purification  of 
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glutarr.ine  is  in  progress  as  -well  as  trial  of  synthetic  L-glu tannine. 
Purified  L-glutamine  so  far  has  been  kindly  supplied  by  Dr.  Alton 
Heistf.ir  (NCI), 

Preliminary  studies  by  serum  NPN  levels  and  glutamine  levels 
(determined  by  Dr.  Meister)  indicate  that  in  patients  on  asparagine 
or  glutamine  in  oral  doses  of  2  ml-l/kg.  body  weight  I|.-6  times 
daily,  the  fasting  level  of  amide  10-12  hours  after  the  last  dose 
is  slightly  above  the  upper  limit  of  noi-mal  range,  after  ingestion- 
of  a  single  dose  at  this  time,  the  amide  level  in  blood  plasiaa 
rises  to  3-U  times  the  fasting  level  with  a  peak  at  1-2  hours  and 
then  falls  to  the  fasting  level  by  3-k   hours.  A  single  cerebro- 
spinal fluid  glutamine  level  2-|  hours  after  oral  dose  xfas  about 
3  times  the  average  normal  for  spinal  fluid  at  a  level  (1*6  mK/litrt^ 
very  close  to  that  being  amid  for  (2  mM/litre) .  After  a  period  of 
time  on  oral  therapy  the  serum  NPN  tends  to  remain  elevated  sig- 
nificantly above  control  levels  and  the  EUN  rises  often  signifi'- 
cantly.  On  cessation  of  therapy  both  promptly  fall  to  control 
ranges  and  rise  again  when  therapy  is  reinstitutede  Thus  it  is 
clear  in  the  few  patients  studied  so  far  that  oral  dosages  of  either 
amide  are  absorbed  promptly  from  the  j.ntestinal  tract,  producing 
a  significant  rise  in  blood  level  and  apparently  also  in  cerebro- 
spinal fluid  level,  which  lasts  about  k   hours.  Thus,  ii^e   dose   '.., 
being  used  and  the  dosage  intervals  would  appear  to  be  reasonable 
on  this  basis. 


SIGNIFIC -.NGE  TO  TllY   PROGRfiM  0?  IHE  INSTITUTE;  Significance  of 
this  project  is  in  the  interpretation  of  results  being  obtained 
in  clinical  therapy  with  glutamine  and  asperagine.  With  thf..  use 
of  any  new  compound  for  therapy  it  is  important  to  being  able  to 
determine  it  in  body  fluids,  to  know  the  course  of  its  metabolism 
and  to  be  able  to  correlate  dose,  body  level  -'nd  clinical  effectc 
With  the  quantities  of  -amides  being  .:;idministered  this  becomes 
even  more  important. 


PROPOSED  COURSE  OF  THE  PROJECT; The  proposed  course  of  the  project 
is  to  institute  routine  studies  of  body  fluids  with  the  dinitro- 
phenyl  derivative  method  and  collect  data  sufficient  to  aniswer 
questions  posed  above.  In  addition  studies  in  animals  (moakeys) 
with  and  vrithout  experiinentally  ..nduced  cortical  epilopto>-,tnic 
foci  (using  alijriLljia  cre-am  injections)  are  to  be  set  up  both  for 
similar  determinations  and  for  use  of  carbon  -  Ik   labelled  ainides. 
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11.  BUDGET  DATA: 


1     ESTIiiATED        :BIJDGETED  POSITIONS  i           MAlT  YEAi^S  ]  PATIENT 

;  EXPENDITURES    i  PROF  ,  OTHER i  TOTAL  !  PROF ■ OTHER "i  TOTAL  '       DAYS 
FY  1955  '  '~ ' ' \ ^ 1 


j      $29.500  13       ;    3       [6      ,  0.5   i   0.5     '    1.0    ■  ^ 

FY  1956  i  !  i  i  '  '  !  ; 

j      $30,000         13      '3       ;     6      •  0,5   :  0.5     ;    1.0    . 

I — __ — — — I ' 

■^  Patient  material  used  is  derived  from  patients 
admitted  for  other  NINDB  projects 

12.  BUDGET  ACTWITY: 

RESEARCH  /l/  ADMINISTRATION  fj 

REVIEW  &  APPROVAL  /7         TECHNICAL  ASSISTANCE  ^7 

13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEiVLTH  SERVICE,    OR  OTHER 
ORGANIZATIONS,   PROVIDIIC  FUNDS,  FACILITIES,   OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955   or  1956 :   IF  COOPHiATING  UNIT  IS  WITHIN  NTH 
INDICATE  SERIiiL  NO(S)    (ITEM  l) 

National  Cancer  Institute  -  Dr.  Alton  Moister 
CC  Clinical  Pathology  -  Dr.   Elizabeth  Frfone 

Research  and  Developm-ont  Divisions,  lierck  and  Co.,   Inc. 


lii,  IF  THIS  PROJECT  RESE^fflLES,   C0I1PLFJ4ENTS,   OR  PARALLELS  RESEilRCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCHANGE  OF 
PERSONNEL,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESE/ifiCH:    (BY  SERI/iL 
NO(S)   IF  WITHIN  NIH). 

None 
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lb,      LIST  PUBLICATIONS  OTHER  THM  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALEI\[DAR  YEAR  1951i; 


None 


17.   LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT 
DURING  GALENDjIR  YEAR  1951;. 


None 
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1.  N.I.N.D.B. 2.  Medical  Neurology 


INSTITUTE  L/iEORATORY  OR  BR/vNCH 


3  .  Clinicil  Neurcchemistry  [, ,  , ^ 5  ,M]:KDB-13(C  ^ 

SECTION  LOCATION  (IF  OTHER  THi'iN       SERIAL  NO 

3ETHESDA) 


6.  Electrolyte  Metabolism  and  Energy  Metabclisn  in  Noiroal  and 

Epileptogenic  Cerebral  Cortex . . 

PROJECT  TITIE 

7.  Dr.  Donald  B.  Tower 

PRINCIPAL  INVESTIGATOR 


8o  Dr,  Maitland  Baldwin,  Dr.  C.  AJomne-Marsan,  Dr.  Ellsworth  Alvcrd, 

Mr .  Edmand  Peters ♦  and  Mr.  Donald  CaTiminga,. 

OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION 


(a)  Objectives  of  this  project  are  to  study  the  in  vitro 
metabolism  of  electrolytes, ''sodium  and  potassium, and  of 
energy-producing  iSycles  and  compounds  by  slices  of  cerebral 
cortex  from  (l)  human  patients  operated  on  for  focal  epilepto- 
genic cortical  lesions  and  (2)  experimental  animals • 

(b)  Methodology;  The  slice  technique  employed  is  essentially 
the  sarae  ^.s  that  outlined  in  detail  in  project  #  NINDB-l^(C) 
entitled  "glutaraine  and  glutamic  acid  metabolism  in  noriaal 
and  epileptogenic  cerebral  cortex,^-  under  para.  1  of 
methodology. 

Sodium  and  potassium  levels  in  incubated  slices  and 
media  are  determined  (after  filtration  separation  of  slices 
and  media)  by  lithium  -internal  standard  flrjne  photonetry. 
Since  electrolyte  concentrations  in  the  incubation  mediiara  are 
high,  relative  to  those  in  the  slice,  correction  for  medium 
adherent  to  slices  is  made  by  Krebs'  method  by  the  weight- 
gain  factor  of  the  Incubated  slices.  Methods  for  checking 
the  validity  of  this  correction  are  under  study.  One  is  the 
use  of  traces  of  albumen  tagged  with  radioactive  iodine-131» 
which  presumably  will  not  penetrate  the  tissue  readily  but 
will  label  that  aliquot  of  medium  actually  adherent  to  the 
exterior  of  the  slice.  The  other  methods  will  Involve 
measurement  of  extra-  and  intra-cellular  spaces  in  the  tissue 
slice  to  obtain  the  true  intracellular  electrolyte  concen- 
trations. These  will  include  measurement  of  the  thlocyanate, 
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Inulin  and  sucrose  extracellular  spaces  by  standard  techniques, 
total  and  intracellular  water,  and  measurement  of  extra-  and 
Intracellular  electrolyte  by  the  Boyle-Conway  technique. 
Sodium  and  potassium  exchange  will  be  measured  using  radio- 
active potassium-42  and  Sodium-24.,  counting  s?imples  in  a  well- 
type  scintillation  counter. 

Components  of  energy  metabolism  are  measured  in  slices 
and  media  in  an  analogous  manner*  Principal  eonponents  of 
the  Krebs  tricarboxylic  acid  cycle,  a-ketoglutarate,  pyruvate 
and  oxaloacetate,  are  determined  by  formation  of  the  dinl- 
trophenyl-hydrazone  derivatives  whidi  are  meajsured  spectro- 
photometrioally  by  a  modification  of  the  method  of  Friedemann 
and  Hangen,  fflLgh  energy-phosphate  compounds,  adenosine  tri- 
phosphate and  creatine-phosphate,  are  measured  either  by 
Umbreit's  modification  of  the  methods  of  Fiske  ani  Subbarow 
or  with  specific  enzyme  preparations  from  muscle  by  Warburg 
manometric  technlqures.  In  addition,  since  the  systems  ccn- 
-oerned  with  energy  metabolism  are  dyna:nic,  the  use  of  radio- 
active carbon-14  labelled  compounds  will  be  neeessary  to 
follow  the  course  of  such  reactions,  analyzing  results  with 
paper  chrc  matographio  separati^-'n  of  constituents  and  counting 
of  carbon-14  activity  with  a  pre-flush  geiger-type  counter 
supplemented  by  radioautography. 

Ma.i'or  Finding^,  are  principally  concerned  vdth  electrrlye 
metabolisn  so  far.  It  has  been  demonstrated  that  a  significant 
defect  in  the  uptal-ie  and  maintenance  of  intracellular  potassiuTi 
concentrations  apparently  occurs  in  human  epileptogenic  cortical 
slices,  compared  to  non-epilepto genie  or  normal  slices.  This 
is  summarized  by  the  following  data: 


t  ,     Tj.s§ue  Potassiip j!  _    Tiv^sue  gr^diwa 

Sample {initial  |60  I'^n.  j  Change  j  Initial [  60  Min.  Change 


Non-epiloptogenic 


79   I   104 


+25     86 


63 


-23 


Focal  Epileptogenic'   69 


72 


♦  3 


95 


91     -4 


If  the  validity  of  the  correctsions  for  adherent  medium  is 
substantiated,  the  differences  tabulated  must  be  considered 
significant.  Unpublished  data  of  K.A.C,  Elliott  fav^r  the 
validity  of  the  oorreetions  made,  liut  do  n:  t  completely 
delineate  possible  changes  in  volumes  of  extra-  and  intracell- 
ular spaces  which  would  affect  the  interpretati'-'n  of  those 
differences.  These  findings,  in  conjunction  with  previous 
findings  of  defects  in  acetylcholine  binding  and  in  glutamic 
acid  metabolism  (Project  Serial  #15  (C)).  Indicate  an  exten- 
sive and  basic  metabolic  defect  in  epilept-ogenlc  brain  tissue. 
is  vitro  additions  of  glutaraine  or  asparagine  or  of  ATP  reverse 


R.P.C.  -  lb  -NINDB-IB  (C) 

December  1954  SERIAL.  NO. 


the  defects  in  electrolyte  metabolism,  in  a  manner  analogous 
to  their  reversal  cf  defects  in  acetylcholine  or  glutamic 
acid  metabolism.  It  is  of  some  significance  that  these  de- 
fects in  electrolyte  metabolism  cannot  be  reproduced  in  cortica. 
slices  of  cats  in  which  seizures  are  induced  with  methionine 
sulfoximine  and  while  a  similar  picture  develops  when  normal 
cat  cortex  slices  are  incubated  with  VJfo   (instead  of  95%) 
oxygen,  no  reversal  with  asparagine,  glutaraine  or  ATP  is 
obtained.  Thus  different  mechanisms  clearly  seem  to  be  in- 
volved in  the  human  epileptogenic  cortex,  exhibiting  a  unique 
defect  in  its  ability  to  maintain  tissue  potassium  concen- 
trations. Since  it  is  well  established  neurophysiologloally 
that  nerve  conduction  and  transmission  involve  changes  in 
intracellular  potassium,  these  findings  may  have  a  L;ore  direct 
bearing  on  the  actual  neuronal  firing  in  seizures.  And  there 
is  evidence  for  an  importance  of  potassium  both  in  acetyl- 
choline synthesis  and  in  glutcimic  acid  intracellular  levels 
which  may  more  closely  inter-relate  the  conponsnts  of  the 
biochemical  lesion  in  huraan  epileptogenic  cortex. 

The  findings  of  defects  in  acetylcholine  binding 
(previously  published),  in  glutamic  acid  metabolism  and  in 
electrolyte  metabolism  are  all  referrable  to  energy  metabo- 
lism, since  normal  metabolism  in  each  case  depends  upon 
supplies  of  energy  as  high-energy  phosphate  from  adenosine- 
triphosphate  (ATP)  or  creatine-phosphate.  The  fact  that  ATP; 
added  in  vityo .  in  each  case  reverses  the  defects  in  metabo- 
lism of  epileptogenic  slices  is  in  favor  of  the  concept  that 
there  may  be  a  relative  deficit  in  energy  production  or 
utilization  by  such  slices  as  a  fourth  and  perhaps  basic 
component  of  the  biochemical  lesion.  This  is  the  first  clear 
demonstration  of  an  effect  of  ATP  on  incubated  nervous  tissue 
slices  and  has  been  shown  not  to  be  due  to  inorg'inic  phosphate 
released  or  to  other  derivatives  of  ATP.  Previous  preliminary 
experiments  suggest  that  ATP  and  creatine-phosphate  are  low 
in  such  slices  and  that  added  ATP  may  build  up  creatine- 
phosphate  reserves , 

(d)  Significance  of  this  project  is  self-evident  since  it  brings 
into  these  studies  on  epileptogenic  cortex  two  factors, 
electrolytes  and  energy  supplies,  which  are  accepted  as 
essential  to  neuronal  activity  and  function,  providing  much 
evidence  for  the  mechanisms  by  which  seizures  can  occur.  If 
these  findings  can  be  clarified  and  extended,  many  of  the 
missing  links  in  the  chain  of  circumstances  underlining  the 
seizure  and  concerned  with  neuronal  activity  in  general  can 
be  set  in  place.  This  will  represent  a  contribution  not  only 
to  the  problem  of  seizures  but  to  neuro physio logical  mechanism^ 
in  general, 

(e)  Propose4  course  of  this  project  falls  into  two  main  categories: 
Tl)  continuation  of  electrolyte  studies  particularly  as  con- 
cerns the  problem  of  extra-  and  intracellular  spaces  and  the 
exchange  of  sodium  and  potassium  and  (2)  studies  of  energy 
metabolism  in  tissue  slices  by  methods  outlined  above  in  order 
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to  obtain  seme  concept  of  the  posplble  location  of  the  defect 
in  these  systems.  This  is  a  difficult  problem  because  of  the 
many  interlocking  cycles  ot  metabolism  all  of  which  are 
dynainically  active.  As  a  result  considerable  basic  study  will 
be  reqxiired  to  develop  methods  which  will  be  adequate  for  the 
purpose.  Seme  of  these  will  require  detailed  radioisotope 
studies  with  carbon-14.  labelled  compounds ,  which  in  themselves 
are  methodologically  very  difficult 
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11,  BUDGET  DATA 


■+- 


{expenditures    !      PROF    I  OTHER    !  TOTAlTTmOF  "ToliER""lTQTAL   i      DAIS 

!                            t                 »               '               *             !               I               I 
n   'f5|  $7,000  t       1        12 »  3  }  0.2    {  0.2         0.4      ,    

I  1  T"     "1  I         I        ~|         7"'" 

FY   '561  $8,000  I       1        12        13  t  0.2    <  0.2 t  OA      { 

*  Patient  material  is  derived  from  patients  admitted  for 
other  NINDB  projects. 

12^  BUDGET  ACTIVITY: 

RESEARCH  /TJ  ADJIINISTRATION       /""7 

REVIEW  &  APPROVAL  /~7     TEGHIv'ICAL  ASSIST.INCE  /^Z/ 


13,  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PULLTC  HEALTH  SERVICE,  OR 

OTHER  ORGANIZATIONS')  PROVIDING  FUNDS,  FACILITIES ^  OR  PERSONNEL  FOP. 
THIS  PROJECT  IN  EITHFJl  1955  or  1956:  IF  COOPEIiATING  UNIT  IS  WITHII 
NIH  INDICATE  SERIAL  NO(S)  ITEM  1 

None 


14.     IF  THIS  PROJECT  RESEMLLES,   COMF'LEMENTS ,   OR  PMiALLEIS  RESEi'iRCH 
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6.  Pentosuria  in  Nevtromuscular  Disease 


PROJECT  TITLE 
7.  Dr.  Donald  B.  Tower 


PRINCIPAL  INVESTIGATOR 


8,  Dr.  G.  ^^ilton  Shy.  Mr,  EdirUnd  Peters.  Hr.  Milton  Ppgorelskin 
OTHER  INVESTIGATORS 


9r  PROJECT  DESCRIPTION 

(a)  Objectives  of  this  project  are  to  assess  the  importance,  if 
any,  of  pentosuria  in  patients  with  prajRary  muscle  disease  and 
to  identify  the  quantity  and  typo  of  pentoses  being  excreted. 

(b)  Methodology;  2i4.-hour  urine  samples  are  collected  from  NINDB 
ward  patients  who  have  been  on  a  fruit- free  diet  for  at  least 
4.8  hours  (to  avoid  the  complication  of  alimentary  pentosuria) . 
Aliquots  of  these  urine  samples  are  analyzed  quantitatively 
for  total  free  pentose  by  the  method  of  Roe  and  Rico,  using 
p-bromaniline  as  reagent  and  reading  the  color  devolopod  photo- 
colorimetrically*  Identification  of  pentoses  present  is  done 

in  two  ways.  Aliquots  of  urine  are  partially  do- ionized  by 
running  them  through  Amborlite  exchange  resin  colvimns  (succes- 
sively IR-120  cationic  I^3sin  and  IR-4.B  anionic  resin),  100 
mlcrolitre  portions  are  spotted  on  Whatman  #1  filter  paper 
sheets  and  run  as  paper  chromatograms  in  two  dimensions,  using 
phenol  and  butanol-acetic  acid  respectively  as  solvents.  Carbo- 
hydrate spots  are  developed  with  anilino-phthalate  reagent  and 
concentrations  of  each  spot  estimated  by  the  spot  area  method. 
Standard  concentrations  of  pentoses  are  run  in  each  case.  An 
alternate  method  for  pentose  identification  is  by  use  of  the 
method  of  Moore  and  Link  in  which  the  benzimidazole  derivativcf 
of  the  pentoses  are  made  by  condensation  with  o-phcnylene- 
diaminc  and  the  indiv:'dual  pentose  derivatives  separated  by 
fractional  precipitation  as  potassium  or  barium  salts* 

(c)  Patient  material  is  obtained  from  NINDB  ware'  patients.  Neuro- 
muscular disease  patients  are  admitted  to  Medical  Neurology 

for  other  studies  and  urine  specimens  provided  for  this  project. 
Other  patients  with  no  muscle  disease  serve  as  controls  and  ar 
derived  from  other  NINDB  ward  patients  with  eye  diseases, 
multiple  sclerosis,  seizures  and  the  like. 
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(d)  Major  findings; 

The  quantitative  method  of  Roe  and  Rice  for  free  urinary 
pentoses  has  been  found  to  bo  specific  and  fully  quantitative. 
No  interference  from  glucose,  glucuronic  acid,  ribonucleic  acids, 
ascorbic  acid  or  other  carbohydrates  or  carbohydrate-like  com- 
potonds  has  been  foiind.  Glucose  in  massive  quantities,  as  in 
diabetic  glycosuria,  does  interfere,  but  this  has  not  been  a 
factor  in  the  cases  studied,  24.-hour  excretions  of  as  little  as 
5-10  mg,  of  free  pentose  can  be  accurately  determined  by  this 
method , 

A  total  of  35  patients  have  been  studied,  using  the  quanti- 
tative method.  In  most  cases  24--hour  specimens  were  collocted 
and  analyzed  for  at  least  a  5-day  period  in  order  to  observe 
daily  variations  and  to  allow  for  incomplete  collections «  Thus, 
150  -  200  patient  samples  have  been  studied.  Of  the  35  patients, 
20  were  diagnosed  clinically  as  having  intrinsic  or  primary 
muscle  disease  and  15  had  no  known  muscle  disease.  Most  of  the 
muscle  disease  patients  fell  in  the  category  of  muscular  dys- 
trophy with  others  classed  as  myasthenia  gravis  or  myotonia.  The 
24.-hour  free  pentose  excretion  in  all  cases  ranged  between  5  and 
150  mg.  In  general  the  control  group  rarely  ranged  above  35  mg. 
in  24.  hours «  In  the  primary  muscle  disease  group  a  good  propor- 
tion ranged  above  60  mg,  in  2A   hours,  but  there  were  a  number 
in  the  control  range.  No  attempt  has  yet  been  made  to  analyze 
these  results  in  detail  since  more  control  subjects  are  required 
to  cover  factors  of  age  and  sex. 

In  previous  reports  on  this  subject  from  other  investigators 
it  was  felt  that,  en  the  basis  <?f  qualitative  tost  estimates, 
there  was  a  significantly  and  abnorKally  high  excretion  of  free 
pentose  in  urines  of  muscular  dystrophy  patients*  Data  from  this 
project  suggest  that  many  such  patients  excrete  higher  amounts, 
possibly  double  or  triple  expected  amounts,  but  this  is  not  true 
for  all  such  patients  and  the  total  quantity,  which  rarely  exceeds 
100  mg,  in  24  hours,  is  of  an  order  that  makes  it  difficult  to 
consider  this  significant  for  the  disease  per  so.  In  contrast, 
creatinurea,  which  is  also  known  to  occvir  in  these  and  other 
patients,  is  of  the  order  of  500  -  1500  mg,  per  day  or  higher. 
No  attempt  has  yet  been  made  to  correlate  level  of  pentose  ex- 
cretion with  duration  or  clinical  status  of  the  disease,  althouglj 
it  is  an  impression  that  in  a  few  instances  severely  involved 
patients  may  show  no  elevation  of  urinary  pentose  excretion. 

Previously  published  reports  of  other  investigators  have 
identified  the  pentose  excreted  as  d-ribose,  but  careful  perasal 
of  these  papers  shows  little  if  any  basis  for  this  conclusion, 
and  one  recent  report  failed  to  find  any  pentose  by  paper  chroma- 
tography in  a  small  series  of  cases.  24-hour  urines  from  some 
15  patients  have  now  been  analyzed  by  paper  chromatography.  In 
every  instance  the  following  sugars  were  clearly  identifiable  J 
glucose,  arabinose  and  ribose.  In  addition  to  the  latter  two 
pentoses,  siylose  was  present  in  traces  in  a  majority  and  a  spot 
tentatively  identified  as  desoxyribose  was  present  in  several, 
A  few  have  also  given  a  spot  in  a  position  corresponding  to 
glucuronic  acid.  From  a  relative  quantitative  standpoint  rlbese 
appears  to  predominate  in  urines  from  dystrophic  patients,  whero^ 
as  arabinose  appears  to  predominate  in  sam-ples  from  controls. 
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Pationts  already  in  the  series  are  being  restudied  to  augment 
these  data  and  the  quantitative  estimates  are  being  extended. 
The  chemical  isolation  and  identification  of  the  pentoses 
present  as  the  behzinidazole  derivatives  has  not  proven  very 
practical  for  the  quantities  involved.  With  standard  samples 
it  has  been  shown  that  arabinose  and  riboso  derivatives  fall  ih 
the  potassium  salt  fraction  and  can  be  easily  separated  by  their 
differences  in  solubility.  No  published  reports  have  appeared 
on  the  preparation  of  the  benzimidazole  from  ribose  itself,  al- 
though Dr.,  Nelson  Richtmoyer  (NTAMD)  and  others  have  prepared 
it  from  the  calcium  salt  of  ribose.  A  sample  prepared  from 
ribose  itself  has  now  been  made  which,  when  compared  with  Dr. 
Richtmeyer's  sample,  was  found  to  bo  identical  chem.ically. 
Isolation  from  urine,  as  collected,  was  grossly  interfered  with 
by  other  urinary  constituents  and  has  boon  deferred  until  large 
capacity  ion-exch.ango  columns  and  low- temperature  evaporators 
can  be  set  up  to  overcome  the  dual  problems  of  interfering 
subsjsances  and  low  concentrations. 

(s)  Significance  of  this  project  is  primarily  to  establish  definl'- 
tively  whether  or  not  there  Is  an  abnormal  degree  or  type  of 
pentosuria  in  patients  with  primary  muscle  disease.  Clues  to 
the  possible  causes  or  mechanisms  underlying  muscular  dystrophy 
in  particular  are  virtually  non-eKistent«  It  is  iiiiportant,  thcrc- 
fcre,  to  reach  a  conclusion  about  pentosuria,  particularly  since 
the  literature  is  now  confused  and  incomiplete  on  this  point.  If 
there  is  a  significant  abnormal], ty  here,  it  will  be  of  groat 
importance  and  warrant  extension  t^  studios  of  blood  and  muscle» 
On  the  other  hand  definite  negative  evidence  will  be  of  scjrvice 
in  directing  efforts  elsewhere  and  clearing  confusion  in  the 
literature.  Since  neuromuscular  diseases  are  one  of  the  princl-^ 
pal  programs  of  NiNDB,  this  project  is  important  as  one  phase 
of  that  sudya 

(f )  Proposed  course  of  study  includes  collection  of  further  clinical 
m.aterial,  especially  control  data  in  term.s  of  ago  and  sex  of 
patients  which  may  affect  amounts  or  types  of  pentoses  excreted, 
and  completion  of  chromatographic  analyses  of  identities  and 
relative  quantities  of  pentoses  being  excreted.  The  isolation  of 
pentoses  as  the  benzimidezole  derivatives  will  bo  re-tried  in 
order  to  confirm  chromatographic  data.  Finally  the  offoct  of 
brief  acid  hydrolysis  of  aliquots  of  urine  samples  will  bo 
studied  both  in  relation  to  quantitative  levels  of  pentoses  as 
well  as  typos  of  pentoses  and  relative  concentrations.  All  these 
data  are  to  be  correlated  with  clinical  data  and  routine  urin- 
alysis data  obtained  an  each  specimen. 
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11.  BUDGET  DATA 


11-1251 


ESTIMATED   j  BUDGETED  POSITIONS  ;      IvlAN  YEARS  ^  PATIENT 

EXPENDITURES  PROF  j  OTHER  |  TOTAL  i  PROF  1  OTHER";  TOTAIj DAYS 


FY  1956 


$6,500 


I  0.1  i  1.0 


1.1 


$7,550 


0.1   :  1,0 


1,1 


*  Patient  material  used  is  derived  from  patients 
admitted  to  other  NINDB  projects. 


12.  BUDGET  ACTIVITY 


RESEARCH  /  X  /   ADKINISTPulTION      /__/ 

REVIEW  and  APPROVAL  fZJ       TECHNICAL  ASSISTAI^ICE/~7 


13.   IDENTIFY  Al^TY  COOPERATING  UNITS  OF  THE  PUBIIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  F/iCILITIES,  OR  PERSOMEL 
FOR  THIS  PROJECT  IN  EITHER  L955  OR  1956}  IF  COOPER/ITING  TOJIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  l) 

None 


14,  IF  THIS  PROJECT  RESEMBLES,  COMPLEMIi]NTS ,  OR  PARALLELS  RESEARCH  DONE 
ELSEVJHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  I'TINDS),  IDENTIFY  SUCH  RESEARCH:  (BY 
SERIAL  NO(S)  IF  WITHIN  NIH). 

None 
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6,Electrophoretic  Studies  of  Human  Cerebrospinal  Fluid  in  Deinyellnizing 

I)iseases. . 

PROJECT  TITLE 


7»  t)r>  Israeli  Jaffe  and  Dr.  Donald  B.  Tower 
PRINCIPAL  INVESTIGAT0R(S5 


8 »  Dr.  Charles  E.  Wells.  Dr.  William  C^  Curtis  and  Mr.  Edmund  Peters 
OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION 

(a)  Objectives  of  this  project  are  to  study  the  abnortnalitles 

in  the  protein  fractions  of  cerebrospinal  fluids  from  patients 
with  multiple  sclerosis  in  order  to  determine  the  significance 
of  such  abnormalities  botli  diagnostically  and  prognostically 
in  the  clinical  course  of  the  disease. 

(b)  Methodology;  Cerebrospinal  fluid  samples  from  HIMDB  ward 
or  outpatients  are  obtained  at  lumbar  puncture  or  pneumo- 
encephalography, Aliquots  of  these  samples  are  examined  for 

routine  constituents,  including  total  protein  content.  The 
bulk  of  the  fluid  samples  is  then  run  by  one  of  two  methods 
of  electrophoresis. 

All  samples  for  electrophoresis  are  concentrated  2C 
to  50  times  by  dialysis  in  cellophane  or  VisMng  dialysis 
bags  against  2Q$>   P.V.P,  or  Dextran  (synthetic  high  molecular 
weight  polymers  developed  as  blood  plasma  substitutes)  in 
Saline  or  veronal  buffer.  10-20  ml,  samples  of  fluid  are 
dialyzed  against  300-500  ml,  of  205S  P,V,P,  for  20  to  24-  hrs. 
until  the  sample  volume  is  0,5  ml,  or  less. 

Samples  for  paper  electrophoresis  are  applied  to  striis 
of  Whatman  #3  filter  paper  as  a  band  of  25  to  100  microliters 
volume.  The  strips  are  placed  on  a  lucite  frame,  suitably 
sealed  with  ends  dipping  into  Veronal  buffer  pH  8,6,  ionic 
strength  0,05,  and  run  horizontally  by  the  ''Sandwich" 
technique  as  modified  by  Sehon  from  the  original  method  of 
Grossman  and  Svensson,  After  equilibration  a  current  of 
4-0  milliamps,  is  applied  across  the  strip  for  8  hours,  which 
produces  an  albumen  migration  of  4—5  inches  from  the  point 
of  sample  application.  Strips  are  dried  at  80°C  for  12  hrs, 
and  stained  appropriately.  Protein  is  stained  with  0,1^ 
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fcrom  phenol  blue  alcoholic  solution,  containing  acetic  acid 
and  mercury  bichloride.  lipid  complexes  associated  with 
protein  fractions  are  stained  with  alcoholic  Sudan  Black 
Solutions >  and  carbohydrate  complexes  stained  with  periodic 
acid  and  Feulgen's  reagent.  The  stained  strips  are  dried 
at. room  temperature  and  read  densitometrically  by  a  densi- 
tometer to  obtain  relative  percentages  of  components  present* 

Samples  for  micro-interferoraetric  electrophoresis 
mast  be  dialyzed  against  Veronal  buffer  containing  P.V.P.  to 
a  concentration  of  not  less  than  1  g./lOO  ml,  of  protein  and 
a  volume  not  less  than  0„U  ml.  This  requires  a  concentration 
of  the  original  protein  content  by  30-40  times  and  an  initial 
sample  volume  of  15  ml.  or  more.  The  0,4  ml,  concentrated 
sample  is  then  placed  in  the  ji-channel  of  the  Kern  LK-30 
instrument  with  Veronal  buffer  pH  8,6,  ionic  strength  0.1 
in  the  electrode  chambers  and  a  current  and  voltage  pro- 
ducing not  more  than  200  milliwatts  is  applied.  Sufficient 
migration,  as  checked  in  the  eyepiece,  to  give  good  fringe 
separation  is  usually  obtained  by  1  hro  Photographic  records 
of  the  interference  fringe  pattern  are  made  as  appropriate, 
the  number  of  fringes  giving  the  protein  concentration  and 
the  grouping  of  fringes  identifying  the  fractions  and  their 
relative  percentages. 

(c)  Patient  material;  No  patients  have  as  yet  been  specifically 
admitted  to  this  project.  Patient  material  so  far  has  been 
obtained  from  other  NINDB  project  patients.  As  studies  pro- 
gress suitable  patients  with  multiple  sclerosis  will  be  se-^ 
lected  for  serial  study  of  their  fluid  patterns  to  permit 
correlation  with  the  clinical  state  and  progress  of  the 
disease* 

Simultaneous  blood  serum  samples  will  be  run, 

(d)  Major  findings;  ^fech  of  the  work  to  date  has  been  methodo- 
Ligical  since  no  clear  cut  information  on  cerebrospinal  fluid 
analytical  techniques  is  available  in  the  literature,  A 
standard,  reproducible  and  relatively  simple  paper  method  has 
been  devised.  This  method  permits  good  concentration  of 
cerebrospinal  fluid  samples  and  electrophoretic  patterns  equal 
to  or  superior  to  any  published  for  blood  serum,  letailed 
studies  with  blood  serum  have  demonstrated  conclusivoly  that 
serum  diluted  to  the  protein  concentration  of  spinal  fluid 
(l;200  dilution)  can  be  reconcentrated  without  alteration  of 
either  Jai'otein  fraction  patterns  or  lipid  fraction  patterns. 
However,  attempts  to  demonstrate  any  lipid  staining  material 
in  association  with  spinal  fluid  protein  fractions  have  all 
failed.  Attempts  by  workers  elsewhere  have  also  failed.  Ultra 
centrifuge  studies  by  the  Goffman  technique  have  so  far  also 
failed  to  demonstrate  lipid  fractions,  but  the  technical 
problems  involved  in  this  method  have  not  all  been  overcome. 
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So  far  about  4.0  patients  have  been  studied,  some 
with  multiple  samples  and  with  serum  saraples  as  well*  25 
of  these  patients  were  diagnosed  clinically  as  multiple 
sclerosis  by  NINDB  neurologists.  Although  Correlations  of 
diagnosis  and  protein  fraction  pattern  have  not  yet  been  made, 
about  12  or  50^  of  these  samples  show  significant  and  definite 
elevation  of  the  Y-globulin  fraction.  This  elevation  is  an 
established  fact  from  the  Imrauno chemical  studies  of  Rabat, 
paper  electrophoresis  studies  of  several  investigators  and  the 
chemical  deternlnatitns  of  Roboz  et  al.  None  of  these  studies 
have  assessed  the  diagnostic  significance  of  this  finding  in 
multiple  sclerosis  and  none  of  them  have  attempted  to  correlate 
the  abnormality  with  clinical  status  and  progress  of  this 
disease  in  the  manner  being  undertaken  here* 

(e)  Significance  of  this  project  is  self-evident,  since  it  repre- 
sents a  detailed  study  into  an  established  chemical  abnor- 
mality in  a  disease,  multiple  sclerosis,  which  is  a  major 
problem  not  only  from  a  public  health  standpoint  but  from  a 
diagnostic,  prognostic  and  therapeutic  standpoint.  Nothing 
is  known  about  its  course  or  the  mechanisms  underlying  its 

cause.  With  this  first  clue  of  biochemical  abnormality  a  step 
in  the  direction  of  covering  these  many  problems  can  be  made 
by  such  a  detailed  and  long-term  approach, 

(f)  Proposed  course  of  the  project  is  to  continue  and  extend 
studies  already  in  progress.  Specifically,  it  is  intended 
to  survey  an  equal  number  of  patients  more  than  already 
studied  in  order  to  have  a  sampling  laxge  enough  to  assess  the 
diagnostic  significance  of  the  Y-globulin  rises  In  addition 
from  this  total  grajp   of  patients  serial  studies  will  be  con- 
tinued to  assess  the  correlation  of  the  Y-globulin  rise  with 
exacerbations  and  retiissions  of  the  clinical  disease  with  the 
view  to  establishing  whether  Y-globulin  remains  elevated  or 
rises  and  falls  and  if  so  in  what  relation  to  the  clinical 

status.  Further  attempts  will  be  made  to  demonstrate  lipdd 
complexes  using  a  modified  lipid  stain  recently  suggested  by 
Dryer,  and  to  study  carbohydrate  complexes,  recently  impli- 
cated in  serum  globulin  abnormalities.  Studies  of  related 
components  such  as  hexosaraine  and  presence  of  transanlmases 
\d.ll  also  be  considered  and  explored.  More  extensive  studies 
with  the  mlcro-interferometrie  apparatus  will  be  carried  out 
now  that  the  basic  methods  and  patient  material  have  been  or- 
ganized. Finally  correlation  of  the  two  methods  and  the 
chemical  method  for  Y-globulin  will  be  made  to  assess  their 
relative  values  in  further  studies. 
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10,  MBiDB-20(C.) 
SERIAL  NO. 


11.  BUDGET  DATA: 


ESTIMilTED   i  BUDGETED  POSITIONS      M\N  YE/ulS    ,  PATIENT 


OTHER  j  TOTAL  ;  PROF  j  OTHER  TOIAL,   DAYS 


EXPENDITURES  j  PROF 

FY  1955  '  T 

!  $6,000    i   3  i   2   !  5   ;  0.5  :  0.2  i  0.7 
* J 1 ! ! 


FY  1956  •  ;     I      ■  I      ' 

^^  ;  $6,900    ;  3  I  2  i  5   :  0.5  !  0.2   0.7 


*  Patient  material  used  is  derived  from  patients 
admitted  to  other  NINDB  projects 


12,  BUDGET  ACTIVITY: 

RESEARCH         JJ  ADMINISTRATION     fj 

REVIEVJ  &  APPROVAL  [J         TECHNICAL  ASSISTANCE  [1 

13,  IDENTIFY  ANY  COOPERATIIG  UNITS  OF  TIE  PUBLIC  HEjILTH  SERVICE,   OR  OTHER 
ORGANIZATIONS,   PROVIDING  FUNDS,   FACILITIES,  OR  PERSONNEL  FOR   THIS 
PROJECT  IN  EITHER  1955  OR  1956:   IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERLIL  NO(S)   (ITEM  l) 


National  Heart  Institute  -  Dr,  Jaffe 


m.   IF  THIS  PROJECT  RESEMBLES,    COMPLEMENTS,   OR  P/JIALLELS  RESE/JRCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  E^TERCIl/.NGE  OF 
PERSONNEL,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEMCH:    (BY  SERI/lL 
NO(S)   IF  WITHIN  NIH). 


None 
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15.   NBTDB-20  (C) 
SERIAL  NO. 


W,     LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  19$ht 


None 


17,  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  REL/^TING  TO  THIS  PROJECT 
DURING  CALENDilR  YEAR  195U. 


None 
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Project  Description  Sheet 


1,     Neurological  Diseases  and  Blindness     2»     Clinical  Research 

INSTITUTE  LAIORi\TORY  OR  LR-iNCH 


3.     Neurocheniistry     U. __^  5.     NINDB-21    (C) 

SECTION  LOCATION   (OTHER  THAN  I  tTiiESDA)  SERIAL  NO. 

Comparative  Biochemistry  of  Smooth  Muscle  and  Striated  Muscle 

6,     Actomyosl^        • ■ 

PROJECT  TITLE 

7o  Eeni  Horvath,  M.D. 


PRINCIP^J.  INVESTIGATOR(S) 
8 ,  None 


OIHER  INl/ESTIG'.TORS 
9,     PROJECT  DESCRIPTION J 

GEJECTIVESi  To  characterize  the  uterine  actomyosin  in  physico- 
chemical  terms,  preliminary  to  a  stud>  of  actoniyosin  synthesis  in 
the  uterine  muscles 

ME.THODS  EhPLOYED ;  Myosin  and  actin  will  be  prepared  from  rabbit 
uterine  muscle  and  striated  muscle.  Yield  will  be  compared  at 
different  stages  of  development  of  the  uterus.  The  myosin  and 
actin  so  obtained  will  be  characterized  by  viscosity,  electroi- 
phoretic  mobility,  sedimentation  constant  etc,  as  well  as  by  its 
reaction  with  ATP, 


MAJOR  FINDINGS s  For  the  purpose  of  comparison  between  the  two 
kinds  of  muscle  an  extraction  procedure  had  to  be  established  and 
standardized  giving  maximal  yield  for  both  muscles.  For  the 
uterine  muscle  Caspo  devised  a  method  consisting  of  horaogenization 
of  the  frozen  muscle  in  an  alkaline  salt  solution  in  the  presence 
of  ATP,  It  was  verified  now,  that  the  same  method  gives  as  good 
yields  on  striated  rabbit  muscle  as  was  obtained  by  H.H,  Weber  or 
by  K.  Eailey  starting  with  fresh  muscle.  This  method  gives 
actomyosin,  Actin  and  myosin  may  be  isolated  by  the  method  of 
A,  G,  Szent-Gyorgyi' s  potassiujn  iodide  method. 


SIGNIFICANCE  TO  THE  PROGR,\M  OF  THE  INSTITUTE;   It  is  felt  that 
studies  of  formation  of  myosin  and  actin  may  have  a  relationship 
to  location  of  disease  in  muscular  dystrophy.  Quantitative 
extraction  procedures  are  also  essential  for  the  study  of  proteins 
in  Neuromuscular  Disease,, 


R.  P.  C.  -  la 
DecLjtibor  195h 


NINDB-21  (C: 
SERIAL  NO. 


PROPOSED  COURSE  OF  PROJECT;  Whereas  the  above  method  gives  good 
j/ields  for  myosin,  the  actin  yields  may  be  improved,  it  is  felt. 
As  the  ovarian  hormones  have  a  marked  effect  on  the  development 
of  the  uterus,  the  effect  of  these  hormones  will  be  studied  on  the 
time  course  of  the  protein  synthesis  in  the  uterine  muscle,  using 
the  quantity  of  myosin  and  actin  as  a  indicator. 
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SERIAL  NO, 


11.  BUDGET  DATA: 


j  EXPENDITURES     PROF  |  OTHER  ;  TOTAL 


VL.N  lE.yiS         :  PATIENT 


PROF     OTHER  I  TOTAL       DAYS 


ESTimTED  i  BUDGETED  POSITIONS 
i  I 
FY  1955 
1      $6,000  .1       I      1  !        2  0.^      :       0.1     i   0.5     ' ^ 

,  I  j  -.  I  j 

FY  1956  I       ^  j  '  j  ° 

$6,900  1       !     1  2         0.^4-  0.1    '0,5    ! 


.**;;- I. 


12.  BUDGET  ACTIVITY:  ' 

RESEARCH         /x/  ADiyilNISTR/iTION     /V 

REVIEW  &  APPROVAL  /V  TECHNICAL  ASSISTANCE  /~7 

13.  IDENTIFY  ANY  COOPERATTOG  UNITS  OF  THE  PUBLIC  IIKILTH  SaiVICE,   OR  OT.iM" 
ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,   OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955   or  1956:      IF  COOPERATING  UNIT  IS  WITHIN  NUI 
INDICATE  SERI/iL  NO(S)   (ITEM  I) 


None 


Ih.   IF  THIS  PROJECT  RESEl'IBLES,   COMPLEI'IEiJTS,   OR  PARALLELS  RESEi'JlCH  DOl^ 
ELSEIaJHERE  in  the  PUBLIC  HE;J.TH  SERVICE   (WITHOUT  INTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESE^'JlCHs   (BY  SERIAL 
NO(S)  IF  WITHIN  NIH), 


None 
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15.  NINDB-21  (C) 


SERIAL  NO. 


1^;  LIST  PUBLICATIONS  OTHER  THAW  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALSNDiJl  YE;.R  195U: 


None 


17.     LIST  HONORS  MD  AW/JIDS  TO  PERSONlvlEL  REU.TING  TO  THIS  PROJECT  DURING 
CALEiMDAR  YE/sE  195k. 


None 
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1,  NINDB  2.    Clinical  Research 

'  -  -  > 


INSTITUTE  LABORATORY  OR  BRANCH 

3.   Neuro  chemi  stry k. 


SECTION  LOCATION  (IF  OTHER  THAN  BETKESDA) 

5.  KIKDB^22  (C) 
SERI.A.L  NO. 

6«   Alterations  of  Actomyosin  Tensile  Strength  and  Muscle  Proteins 

in  Neuromuscular  Disease 

PROJECT  TITLE 

7«  Beni  Horvath 

PRINCIPAL  INVESTIGATOR (S) 

8,  G.  Milton  Shy 

OTHER  INVESTIGATORS  ' 

9.  PROJECT  DESCRIPTION 

Objective;  To  determine  alterations  in  tensile  strength  of 
Actomyosin  threads  from  biopsy  material  of  patients  with  nauro- 
muscular  disease*.  To  estimate  the  quantity  of  Actomyosin  in 
diseased  muscles  and  to  characterize  in  physicccheraical  terras 
the  proteins  of  diseased  muscles  as  compared  to  normals,. 
Methods;  Muscle  fibers  obtained  from  patients  afflicted  with 
Neuromuscular  diseases  were  collected  and  preserved  in  glycerol 
at  low  temperature  suitable  for  future  analysis.  The  length 
tension  relationship  was  studied  with  an  isometric  tension 
apparatus  specially  built »,  by  applying  quick  stretches  and 
releases,  in  the  presence  of  adenosine  triphosphate,  (ATP) 
Other  samples  also  obtained  on  biopsy  were  collected  and  stored 
in  the  frozen  state.  These  samples  were  extracted  with  salt 
solutions.  Nitrogen  determinations  and  viscosimetric  measure- 
ments were  undertaken  on  these  extracts.  Threads  were  prepared 
from  Actomyosin  and  the  speed  of  contraction  noted  in  the 
presence  of  adenosine  triphosphates 

Patient  material;  Muscle  sample  obtained  from  patients  af- 
flicted with  neuromuscular  diseases, .  under  nerve  block  anesthesia 
Ma.jor  findings;  Preliminary  studies  on  glycerinated  fibers  of 
the  Rabbit  psoas  yielded  length  tension  diagrams  similar  to  the 
ones  obtained  in  other  laboratories  by  different  investigators,. 
For  the  purpose  of  comparison  it  was  necessary  to  establish  the 


NINDB-22  (C) 
SERIAL  NO. 

MagnesiiM  concentration  and  ATP  concentration,  optimal 
for  tension  development* 

Quantitative  extraction  of  actomyosin  from  small  muscle 
samples  has  previously  been  solved  for  heart  and  uterine 
muscles  It  never  was  a  problem  as  far  as  striated  muscle 
goes.  It  was  found,  that  a  strong,  alkaline  salt  solution 
supplemented  with  ATP  gives  the  highest  yields.  The  muscle 
has  to  be  homogenized  and  the  extraction  continued  for  2k 
hours «, 

Significance;   The  project  is  part  of  an  integrated  effort 
involving  many  disciplines  to  learn  about  the  nature  of  such 
diseases  as  muscular  dystrophy,  myasthenia  gravis  and  myotonia. 
Proposed  course;  The  tension  measurements  so  far  could  be 
characterized  as  baseline  studies.  They  have  to  be  repeated 
on  a  fairly  large  number  of  fibers  from  different  diseases. 
It  seems  to  be  desirable  to  extend  the  method  to  include 
continuous  length  tension  diagrams.  The  effect  of  added 
substances  or  treatment  to  the  patient  will  be  studied  on 
the  tension  developed.  Specifically,  the  investigation  of 
the  relaxing  substance  (ATP-CP  transphosphoiylase)  in  myotonia 
seems  to  be  of  interest. 

Characterization  of  the  diseased  muscle  proteins  is  proposed 
by  means  of  the  ultracentrifuge,  electrophoresis  and  conducti- 
vity measurements. 
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10.  MINDB-22  (C) 
■  SERIAL  NO. 

11. 


BU 
I 

DGET  DATA: 

ESTIMATED 
EXPENDITURES 

BUDGETED  POSITIONS 

MAN 

YEARS 

PATIENT 
DAYS 

PROF   OTHER  TOTAL 

PROF 

OTHER 

TOTAL 

FY  1955 

$7,000 

i         1 

2 

0;6 

&.7 

i;3 

FY  1956 

$8,000 

~   '      ' 

2 

0.6 

0.7 

1.3 

12.      BUDGET  ACTICITYs 

RESEARCH  ^ 

REVIEW  &  APPROVAL  Z7 


ADMINISTRATION 
TECHNICAL  iiSSISTAl^'CE 


a 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 

OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1955  or  I956;   IF  COOPERATING  UNIT  IS  WITHIN 
NIH  INDICATE  SERIAL  NO(S)  ♦ 


li^.   IF  THIS  PROJECT  RESEMBLES,  COi-lPLEMENTS,  OR  PaRiO-LELS  RESEiJlCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (I'JITHOUT  INTERCHi^NGE  OF  PER- 
SONNEL, FACILITIES  OR  FUI^JDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO,(S)  IF  WITHIN  NIH) 


R.P.C. 
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15.   NINDB-22  (C) 
SERIAL  NO. 


None 


16,  LIST  PUBLICATIONS  OTHER  THhN  ABSTRACTS  FROM  THIS  PROJECT  DURIImG 
CALENDAR  TEaR  195^; 


None 


17.   LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1954 j 


None 
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1,  N.I.N.D.B.   2,  Medical  Neurology 

INSTITUTE  LABORATORY  OR  BRANCH" 


3.  Clinical  Netirochemistrv    4. 5..  NINDB-23(C) 

SECTION  LOCATION  SERIAL  NO. 

6«  The  Nature  and  Characterization  of  the  Pyrogen  and  Siirilar  FpXecmlgs 
PROJECT  TITLE 

7.  Dr.  WilliaE-  C,  Curtis ,  ..____. 


PRINCIPAL  INVESTIGATOR 


8,  Dr.  Donald  B.  Tower;  Dr.  William  Windle 


OTHER  INVESTIGATORS 
9.  PROJECT  DESCRIPTION 

(a)  Objectives  of  this  project  are  to  study  the  physical  and  chemi- 
cal properties  of  pyrogen  molecules  and  related  molecules  such 
as  oxyproteic  acids  with  a  view  to  characterizing  them  and  de- 
termining their  nature.  The  recent  demonstration  of  anatomical 
and  physiological  regeneration  of  central  nervous  tissue  coinci- 
dent with  pyrogen  therapy  focusses  attention  on  the  importance 
of  these  agents  in  nerve  tissue  metabolism  and  repair.  Since 
the  chemical  and  physical  nature  of  such  comipounds  is  poorly 
understood,  their  mechanism  of  ac"tion  and  factors  concerned  witi 
their  glial  inhibitory  property  rem-ain  obscure, 

(b)  Methodology;   Starting  with  the  pyrogen,  Piromon,  preliminary 
purification  by  ion  exchange,  column  chromatography^  foam 
fractionation  and  absorption  will  be  carried  out.  The  initial 
characterization  will  bo  by  classical  physico-chemical  m.eans, 
including  electrophoresis,  diffusion,  sedimentation  velocity 
and  equilibrium,  sel..ctive  adsorption,  and  solubility  studies. 
Further  studies  will  depend  upon  the  results  of  these  stops. 

(c)  Patient  Material  will  not  be  used  for  this  project  initially, 

(d)  Major  Findings  are  none  to  date.  This  project  has  been  set  up 
only  two  months,  which  have  been  devoted  to  collecting  and 
designing  equipm.ent  necessary  for  the  methods  outlined  above,, 

(e)  Significance  of  this  project  has  been  indicated  under  objoctivoF 
This  is  a  m.ore  basic  study  which  is  designed  to  throw  light  on 
mechanisms  underlying  the  action  of  these  agents  in  cxporim.ental 
therapy.  They  also  relate  to  the  fundamental  problem  of  fever 
mechanisms  which  are  of  great  importance  as  causative  agents 

of  m.any  destructive  processes  in  central  nervous  tissue, 

(f)  Proposed  course  of  the  project  is  to  undertake  the  studios 
outlined  above  under  methodology. 


■  "r;  '■•-;,;;  '  ^.■•■.■■, 


>.r':'':^h 


R.P.C.  -  2 
December  1954 


Analysis  of  NIH  Progr;iin  Activities 
Budget  Data  Sheet 


10,  NIKDB-??  (C) 
SERIAL  NO. 


11,:  BUDGET  DATA 


ESTIMATED 


BUDGETED  POSITIONS 


MAN  YEARS 


PaTIENT 


]   EXPENDITURES  j  PROF  !  OTHER  TOT.aL  ^  PROF  '  OTHER  '  TOTAI^   DiiYS 


FY  1955!   s^6,000    [ 2_ 


0.6 


0.2  i  0.8 


FY  1956'   $6,900 


0.6 


0.2  :  0.8  i 


12.  BUDGET  ACTIVITY 

RESEARCH  /TJ  ADMINISTRITION      /~/ 

REVIEW  and  APPROVAL  /~7    TECroiiGAL  ASSISTANCE  /~7 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE  OR 
OTHER  ORGMIZATIONS,  PROVIDING  FUI^IDS,  FACILITIES  OR  PEi^ONI-IEL 
FOR  THIS  PROJECT  IN  EITHER  1955  OR  1956:  IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  l) 

Laboratory  of  Neuroanatomical  Sciences,  NINDB  -  Dr.  Windle 
(Serial  No,  NINDB- 5  (L)  ) 


U.  IF  THIS  PROJECT  RESE^iBI^S,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEA.LTH  SERVICE  (WITHOUT  INTERCHAITOE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEriRCH:  (BY 
SERIiiL  NO(S)  IF  WITHIN  NIH)  , 


None 
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SERIAL  NO, 


16.  LIST  PUBLIChTIONS  OTHER  THilN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1954: 


None 


17.  LIST  HONORS  MD  AVJimDS  TO  PERSONNEI,  RELATING  TO  THIS  PROJECT 
DURING  CALEl'ID^lR  YEAR  1954: 


None 
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1.  Neurological  Diseases  and  Blindness   2.  Surgical  Neurology 
INSTITUTE  BRANCH 

3,  Neurosurgical  Service        U,  5.  NINDB-2^  (C) 

SECTION  LOCATION  SERIAL  NO. 

6,  Investigation  of  the  Second  Sensory  Areas  in  Man 

PROJECT  TITLE 

7,  Maitland  Baldwin,  M.  D. 

PRINCIPAL  INl/ESTIGATOR 

8,  J.  M.   Van  Buren,   M.   D. 

OTHER  INVESTIGATORS 

9,  PROJECT  DESCRIPTION 

Objectives;  To  outline  the  extent  and  nature  of  these  sensory  represen- 
tations in  man  and  if  possible  discover  their  functional  significance. 

Methods  Employed;  1,  Electrical  stimulation  of  these  areas  under 
local  anesthesia  during  operative  ejqDosure, 

2,  Recording  of  these  results. 

3.  Electrographic  recording  during  these  stimulations, 

Patient  Material; 

No.       Average  Stay  -  days 
Admissions;  Adult  Male      UT  luS 

Adult  Female      6  kS 

jg  Children  Male     0 

Children  Female   0 

Outpatient;  Number  of  patients;  0 
Number  of  visits;    0 

Major  Findings;  We  have  evoked  positive  responses  relative  to  the 
second  sensory  areas  in  18  patients.  These  responses  indicate  that 
there  is  a  typical  representation  in  this  area. 

Significance  to  Neurological  Research;  This  is  a  relatively  unknown 
area  of  brain  function.  Knowledge  of  its  function  is  important  to 
our  understanding  of  the  sensory  mechanisms  of  the  brain  and  is 
essential  to  our  knowledge  of  temporal  lobe  epilepsy  since  epilepto- 
genic lesions  often  activate  this  area  and  their  expression  is  not 
clearly  understood. 


NII-IDB-24  (C) 
R.P.C.  -  1  (a)  SERIAL  NO. 

Dec.  195h 


PROJECT  DESCRIPTION  (Continued) 

Proposed  course  pf  the  Project;  We  must  continue  stimulations  of 
these  areas  in  man  and  reinforce  the  knowledge  gained  from  these 
stimulations  by  evoked  potential  studies  in  the  operating  room. 
This  work  will  be  substantiated  and  reinforced  by  observations  on 
the  brains  of  higher  primates  as  well* 


R.P.C.  -  2 
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10,  NINDB-2^  (C) 
SERIAL   NO, 


11,  BUDGET  DATA: 


FY  1955  r 


ESTIIIATED 
EXPENDITURES, 


$^,100 


BUDGETED  POSITIONS 


MN  YE/iRS 


PROF  I  OTHER 


PaTIENT, 
TOTAL  '  PROF  !  OTHER  1  TOTAL,      DAYS  i 


0.6 


0.6 


FY  1956 


$^,200 


0.6 


0,6 


RESEARCH  ^7  ADMINISTRATION  /V 

REVIEW  &  APPROViU.  /7       TECHNICAL  ASSISTANCE  £7 

13.    IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
ORGANIZATIONS,  PROVIDING  FUITOS,  FACILITIES,   OR  PERSONNEL  FOR   THIS 
PROJECT  IN  EITHER  1955  OR  1956:   IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S)   (ITEM  l) 


lU.   IF  THIS  PROJECT  RESEI^LES,  COMPLEMENTS,    OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  S.ERVICE   (WITHOUT   INTERCHAWE  OF 
PERSONNEL,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO(S)  IF  WITHIN  NIH) 
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l5T   LIST  PUBLICATIONS  OTHER  THAN  ABSTR/.CTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  19Sht 


17.  LIST  HONORS  /^WD  AWARDS  TO  PERSONNEL  REL/iTING  TO  THIS  PROJECT  DURING 
CALENDAR  YKAR  19Sh. 
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1,  Neurological  Diseases  and  Blindness    2,  Surgical  Neurology 
INSTITUTE  BRi'.MCH 

3,  Neurosurgical  Service        h,     5«  NINDB-25  (C) 

Experimental  Neurosurgery        LOCATION         SERLVL  NO. 
SEG'TION 

6.  A  Study  of  Involuntary  Movements 

PROJECT  TITLE 

7.  Maitland  Baldwin^  M.  D, 

PRINCIPAL  INW-aTIGATOR 

8,  Bruce  Ralston,  Mo  D,  and  J,  M,  Van  Buren,  M.  D. 

OTHER  INVliSTIGAiORS  " 

9,  PROJECT  DESCRIPTION 

Objectives;  To  study  the  mechanisms  of  involuntary  movements  in  man. 

Methods  Employed;  1,  Clinical  neurological  examination 

2,  Photographic  analysis 

3.  Interruption  of  extrapyramidal  pathways  in 
man  and  the  higher  primates. 

Patient  Material; 

No.  Average  Stay  -  days 

Admissions:  Adult  Male      h  "  IJp"      " 

Adult  Female     1  5? 

Cb_ildren  Female  2  2U 

Children  Male    0 

Outpatient;  Number  of  patients;  1 
Number  of  visits:    3 

Major  Findings;  We  have  developed  a  technique  for  analyzing  involun- 
tary  movements.  This  involves  the  use  of  stroboscopic  photography 
and  it  is  most  useful  in  determining  the  rate  range  and  nature  of 
these  movements,  In  one  case  we  have  begun  an  electromyographic 
analysis  as  well.  This  provides  some  information  concerning  indivi- 
dual muscle  action  in  these  complicated  movement  patterns.  In 
monkeys  we  have  created  lesions  in  the  region  of  the  caudate  and 
putamen  ar.d  in  one  animal  have  developed  some  involuntary  movements 
including  tremor  at  rest. 

Significance  to  Neurological  Research;  The  origin  and  precise  physio- 
logical  cause  of  involuntary  movements  are  unknown.  The  clinical 
neurologist  requires  this  information  for  without  it  he  can  do  nothing 


R.P.C.  1  (a)  NINDB-25  (C) 

Dec,  19^h  SERIAL  NO. 

PROJSCT  DESCRIPTION  (continued) 

for  this  tragic  group  of  patients  who  are  otherwise  lost  to  useful 
society.  Further  knowledge  of  these  movements  is  actually  knowledge 
of  the  extrapyramidal  system  and  we  need  this  knowledge  if  we  are 
to  understand  the  structural  basis  of  normal  voluntary  movement. 

Proposed  Course  of  Project;  We  will  continue  our  clinical  observa- 
tions with  present  techniques  and  devise  new  methods  of  observation. 
In  the  operating  room  we  hope  to  undertake  recognized  surgical  pro- 
cedures for  the  relief  of  these  incapacitating  conditions  and  study 
the  effects  of  these  procedures.  In  the  primate  laboratory  we  hope 
to  study  more  of  the  precise  anatomy  of  the  extrapyramidal  systom 
and  create  lesions  within  so  as  to  study  the  effect  of  defects  in 
this  primitive  motor  pathway. 


a.p.c.  -  2 

December  19^h 


10.    NIMDB-25   (C; 
SERIAL  NO. 


Ana^sis  of  NIH  Program  Activities 
Budget  Data  Sheet 


11.  BUDGET  DATAj 


ESTIMATED 
EXPENDITURES 

BUDGETED  POSITIONS 

mS  YE/'JtS          i  PATIENT  1 

PROF    i OTHER 

i TOTAL 

PROF  f  OTHEE 

; TOTAL  1      DAYS 

FY  1955 

$6,200 

3     1     - 

i     3 

0,9      — 

0.9    ! 

FY  1956 

$6,300 

;  M  -- 

J 

1    3 

i 
0.9  j    — 

i 

:   0.9 

12,  BUDGET  ACTIVITY t  ~ 

RESEARCH     £7  ADMINISTRATION  £7 

REVIEW  &  APPROVAL  £7         TECHNICAL  ASSISTANCE  £/ 

13,  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR  OTHER 
ORGANIZATIONS,  PROVIDING  FUIWS,    FACLLTTIES,    OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955  OR  1956:   IF  COOPERATING  UNIT  B  WITHIN  NIH 
INDICATE  SERIAL  NO(S)   (ITEM  I) 


Jh  »   IF  THIS  PROJECT  RESEl^LES,  COl^LEMENTS,   OR  P/JlALLfeLS  ftE3Ei\RCH  DONfi 
ELSEWHERE  IN  THE  PUBLK  HEALTH  SERVICE  (WITHOUT  INTERCH/iNGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),   IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO(S)  IF  WITHIN  NIH) 


R.P.C.  3 
Dec.  I9$h 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


15,   NIlSlDB-25  (C) 
SERLIL  NO. 


1^;  LIST  PUBLICATIONS  OTHER  TBiN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  19^h: 


17.  LIST  HONORS  AND   AWARDS  TO  PERSOMEL  REL'^TING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  19Sh. 


R.P.C.  -  1 
December  195U 
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1.  Neurological  Diseases  and  Blindness  2,  Surgical  Neurology 
INSTITUTE  BRilNCH 

3,  Neurosurgical  Service      h,     5.  NINDP-26  (C) 

SECTION  LOCATION  SERI/.L  W. 

6,  An  Investigation  of  Speech  Function  Localized  in  the  Temporal  Areas 

of  Man 

PROJECT  TITLE 

7.  Maitland  Baldwin,  M,  D. ^ 

PRINCIPAL  INVESTIGATOR 

8,  Laurence  Frost,  M.  D. 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  To  outline  the  extent  of  cortical  speech  representation 
in  man  and  to  understand  the  relative  significance  of  the  areas 
outlined  in  speech  functions. 

Methods  Employed;  1.  Electrical  stiravilation  of  the  temporal  and 
parietal  cortex  in  patients  during  operations  under  local  anesthesia, 
2,  Clinical  examination  of  speech  function  before 
and  after  such  operations. 

Patient  Material; 

No,  Average  Stay  -  days 

Admissions:  Adult  Male      lii  13 

Adult  Female     6  1|6 

Children  Male     0  0 

■  Children  Female   0  0 

Outpatient:  Number  of  patients:  9 
Number  of  visits:    0 

Major  Findings:  We  have  outlined  an  area  concerned  with  motor 
speech,  and  two  areas  concerned  with  the  meaning  of  speech.  We  can 
arrest  speech  but  we  cannot  evoke  it  by  direct  stimulation.  This 
implies  that  there  are  complicated  subcortical  connections  related 
to  speech  which  we  do  not  activate  by  stimulation. 

Significance  to  Neurological  Research;  Speech  is  among  the  most 
cor^jlicated  functions  of  the  human  brain.  We  know  little  of  its 
intrinsic  mechanisms.  Some  knowledge  of  these  functions  provides 
great  assistance  to  the  neurologist  in  diagnosis  of  brain  disease 


).^. ■>■•>■. 


1 


^®°'  ^^^^  SERIAL  NO. 

PROJECT  DESCRIPTION  (continued) 

and  in  the  rehabilitation  of  those  with  brain  lesions.  This  project 
relates  to  the  one  on  vestibular  and  auditory  function  and  also  to 
the  psychological  study  of  speech.  In  combination  these  projects 
should  provide  information  of  value  to  the  neurologist,  psychologist 
and  psychiatrist. 

Proposed  Course  of  Project;  We  will  continue  along  present  lines  and 
add  more  precise  methods  of  testing  speech  in  the  operating  room  as 
well  as  methods  designed  to  outline  the  cortical  representations  of 
hearing  and  vestibular  function. 


R.P.C.   -  2 
December  195it 


10.   NINDB-26   (C) 
SERIAL  NO* 
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11,  BUDGET  DATA: 


ESTIMATED      j  BUDGETED  POSITIONS 


MN  YE.mS 


PATIENT 


FY  19$^ 


EXPENDITURES!  PROF 


OTHER    -TOTAL   j PROF     OTHER  .  TOTALl    DAYS 


12,  BUDGET  ACTIVITY: 

RESEARCH    ^  ADMINISTRATION  /V 

REVIEW  &  APPROVj\L  /V         TECHNICAL  ASSISTANCE  /~7 

13.  IDENTIFY  AI^  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,    OR  OTHER 
ORGANIZATIONS,  PROVIDING  FUNDS,   FACILITIES,    CH  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955  OR  1956:   IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S)   (lTFi4  I) 


lU.   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PMALLELS  RESR'vRCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESE/iRCH:   (BY  SERLIL 
NO(S)  IF  WITHIN  NIH) 


Dec.  l9Bh 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


,15.   HINDB-26  (C) 
SERI/iL  NO. 


I 


16.      LIST  PUBLICATIONS  OTHER  TH/VN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALEND.'VR  YEAR  19Sh: 


I 


W,     LIST  HONORS  MD  AWi\RDS  TO  PERSONNEL  RELITIMQ  TO  THIS  PROJECT  DUP.INC 
CALENDAR  YEAR  195U. 


R.P.C.  1 
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1,  Neurological  Diseases  and  Blindness    2,  Surgical  Neurology 
INSTITUTE  BRANCH 

3.  Neurosurgical  Service        U.  ^.  NINDE-27  (C) 

Experimental  Neurosurgery        LOCATION  SERIAL  NO. 

SECTION 

6.  Pain  Pathways  in  Man  and  the  Higher  Primates 

PROJECT  TITLE 

7.  Maitland  Baldwin,  M.  D. 

PRINCIPAL  INVESTIGATOR 

8.  Bruce  Ralston,  M«  D. 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  The  study  of  pain  mechanisms  in  man  with  special  reference 
to  those  surgical  techniques  which  may  be  utilized  in  relief  of 
intractable  pain. 

Methods  Employed;  1.  Clinical  examination 

2,  Nerve  blocks 

3.  Anesthetic  .:ind  analgesic  agents 

h*     Surgical  interruption  of  pain  pathways 

Patient  Material; 

No.         Average  Stay  -  days 
Admissions;  Adult  Males     3  37 

Adult  Females    1  101 

Children  Male    0 
Children  Female  0 

Outpatient;  Number  of  patients;  5 
Number  of  visits;    9 

Major  Findings;  We  have  investigated  the  pathways  subserved  by  the 
fifth  cranial  nerve  at  operation  when  the  trigeminal  ganglion  is  avail- 
able for  stimulation  and  the  intracranial  vessels  are  also  available 
for  this  electrical  stimulation.  This  has  provided  information  con- 
cerning intracranial  pain  pathways. 

Also  we  have  studied  the  effect  of  herpes  zoster  virus  in  the  fifth 
nerve  pathways  in  one  patient  and  tested  various  blocking  agents  in 
an  attenpt  to  relieve  this  intractable  pain. 

In  one  patient,  who  had  metastatic  carcinoma  and  intractable  pain, 
we  have  studied  the  effects  of  frontal  leucotomy  on  this  pain;  and  in 
another  who  had  pain  of  central  origin  we  have  tested  the  efficacy  of 
local  blocking  agents  and  centrally  acting  drugs. 


R.P.C.  1  (a)  KINDS- 27  (C) 

Dec.  19i>U  SERIAL  NO. 

PROJECT  DESCRIPTION  (continued) 

Significance  to  Neurological  Research;  The  clinical  neurologist  must  solve 
the  problems  of  those  with  intractable  pain.  Any  clinician  who  treats 
advanced  cancer  knows  the  great  need  for  more  effective  pain  relief  is 
urgent, 

A  knowledge  of  pain  pathways  which  is  more  complete  will  advance  clini- 
cal methods  as  well  as  physiological  discovery. 

Proposed  Course  of  Project;  We  would  like  to  study  the  effects  of  interrup- 
tion of  the  pain  pathways  in  man  and  the  primates  and  thus  permit  the 
development  of  new  techniques  for  the  resolution  of  what  is  now  called 
intractable  pain.  These  interruptions  may  be  either  ph::rmacological  or 
surgical. 


RePoC.  -  2 

December  195U 
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10,  NINDB-27  (C) 
SERIAL  NO. 


11.  BUDGET  DATA: 

i    ESTIMATED       i  BUDGETED  POSITIONS  i  MN  YEARS  "ATIEWT  ! 

I     ■ 
•7],  A 


FY  1955 
FY  1956 


EXPENDITURES  i  PROF  j  OTI-IER   |  TOTAL  '  PROF  |  OTHER   ;  TOTAL  '■_     DAYS 


$8,200  1      2      •      2  k      i   0.6    i     0.6     i 1.2 

, , 1 1 j^ 

■  ■  I  ,  I 

'         i  ,  ;         !  i 

$8,300  '      2      !      2         '       ^      ;   0.6    I     0.6     ;     1.2 


12,  BUDGET  ACTIVITY: 

RESEARCH  ^  ADMINISTRATION  £7 

REVIEW  &  APPROVAL  fj         TECHNICAL  ASSISTANCE  /7 

13.  IDENTIFY  AM  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,    OR  PERSONNEL  FOR   THIS 
PROJECT  IN  EITHER  1955  OR  1956:  IF  COOPMlATII«  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S)   (ITEM  l) 


lU.   IF  THIS  PROJECT  RESEt-fflLES,  COMPLEMENTS,  OR  PMALLELS  RESEMCH  BOW 
•ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCHAIMGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH;    (BY  SERIAL 
NO(S)  IF  WITHIN  NIH) 


R.P.C.  3 
Dec.   195U 
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IS.     NINDB-27   (C) 
SERIAL  MO. 


16 .      LIST  PUBLICATIONS  OTHER  TH/^N  AESTRilCTS  FROM  TF-IS  PROJECT  DURING ' 
CAIEND/iR  YE/J^  195U: 


17.      LIST  HONORS  /J>ID  AWARDS  TO  PERSONNEL  RELi'iTING  TO  THIS  PROJECT  DURING 
CALEND/iR  Yiiu'iR  1951i. 


R.P.C,  1 
Dec.  195U 

Analysis  of  NIH  Program  Activities 
Project  Description  Sheet 

1.  Neurological  Diseases  and  Blindness   2.  Surgical  Neurology 
INSTITUTE  BRANCH 

3.  Neurosurgical  Service         h,     5.  NIKDB-28  (C)    • 

Experimental  Neurosurgery         LOCATION         SERIAL  NOo 
SECTION 

6.  An  Investigation  of  the  Autonomic  Phenomena  which  Follow  Stimulation 

of  the  Temporal  Areas  in  Man  and  the  Higher  Primates 

PROJECT  TITLE 

7.  Maitland  Baldwin,  M.  D. 

PRINCIPAL  INVESTIGATOR 

8.  J.  M,  Van  Buren,  M.  D,,  Laurence  Frost,  M.  D.,  Charles  Wood,  M.  S., 

Shirley  Lewis,  R.  N. .__ 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  To  further  understanding  of  the  central  representations 
of  autonomic  function. 

Methods  Employed;  1.  Electrical  stimulation  at  operation. 

2,  Electrographic  and  electronic  recording  during 
this  stimulation. 

Patient  Material; 

No.       Average  Stay  -  days 
Admissions;  Adult  Males     13  II? 

Adult  Females     5  U6 

Children  Male     0 
Children  Female   0 

Major  Findings;  In  patients  at  operation  under  local  anesthesia  we 
have  observed  changes  in  blood  pressure,  pulse,  respiration  and  gastric 
motility  following  stimulation  of  the  insiila;  following  stimulation 
of  the  amygdaloid  nucleus  we  have  observed  changes  in  respiration  and 
in  pulse  rate. 

In  chimpanzees  and  in  monkeys  we  have  observed  similar  changes. 

Significance  to  Neurological  Research;  Central  representation  of 
autonomic  function  is  not  clearly  understood.  These  central  represen- 
tations which  we  have  outlined  are  important  in  the  understanding  of 
the  structural  basis  of  emotions  and  in  the  understanding  of  the  cen- 
tral control  of  the  cardiovascular  and  respiratory  systems. 


R.P.G.   1  (a) 

Dec,   195U  NIiIDB-28   (C) 

SERIAL  NO. 

PROJECT  DESCRIPTION  (continued) 

Proposed  Course  of  Project;  We  must  outline  the  exact  nature  of 
these  autonomic  changes  which  follow  central  stimulation  in  man.  We 
have  entered  mechanisms  which  are  important  in  neurology  as  well 
as  in  the  understanding  of  changes  in  the  cardiovascular  and  respira- 
tory systems. 

We  will  continue  electrical  stimulation  of  these  areas  in  man 
and  the  higher  primates  and  atterpt  to  make  our  recording  of  the 
results  more  exact  by  additional  techniques,  both  in  man  and  the 
primates . 


R.P.C.   -  2 
December  195 U 
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11.  BUDGET  DATA: 


ESTIMTED 
EXPENDITURES 

!  BUDGETED  POSITIONS  j 

MN  YEARS          ■:  PATIF.NT  ^ 

PROF 

■  OTHHl 

TOTAL 

PROF 

lOTHIiE    1  TOTAL     DAYS 

FY  1955 

$10,300 

3 

{ 

'•      2 

5       1 

0.9 

■   0.6  ;  1.5 

FY  1956 

$10,500 

i  3 

i 
1 
i      2 

; 

5      1 

0.9 

i    0.6    '  1.5  ^ 

12.  BUDGET  ACTIVITY: 

RESEARCH  /x7  ADMINISTRATION  {J 

REVIEW  &  APPROVAL  /~/  TECHNICAL  ASSISTANCE  /V 

13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 

ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955  OR  1956:  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S)    (ITEM  I) 


m.   IF  THIS  PROJECT  RESErffiLES,  COMPLEMENTS,   OR  P.^ALLELS  RESEi'^CH  DONE 
ELSEWHERE  I1\I  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCa^uCE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESE/iRCH:    (BY  SERIAL 
NO(S)    IF  WITHIN  NIH) 


R.P.C.  3 
Dec.  195U 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


15.   NINDB..28  (C) 
SERIAL  MO. 


W.     LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEilR  195U: 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  BEUTING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  ISSk. 


R.P.C.  1 
Dec,  195U 

Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 

1.  Neurological  Diseases  and  Blindness    2.  Surgical  Neurology 
INSTITUTE  BRy'.NCH 

3.  Neurosurgical  Service         U,  "?.    NINDB-29  (C) 

Experimental  Neurosurgery         LOCATION         SERIAL  NO. 
SECTION 

6.  Mechanisms  of  Memory 

PROJECT  TITLE 

7,  Maitland  Baldwin,  M.  D, \ 

PRINCIPAL  INVESTIGATOR 

8,  Laurence  Frost,  M,  D. 
OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  To  further  our  vinderstanding  of  those  functional  represen- 
tations  within  the  temporal  lobe  of  man  and  the  higher  primates  which 
may  subserve  the  mechanisms  of  memory. 

Methods  Employed;  1.  Electrical  stimulation  of  the  human  temporal 
lobe  during  operative  exposure  under  local  anesthesia, 

2.  Ablation  of  the  temporal  areas  in  higher  primates, 


Patient  Material; 


Average  Stay 

Admissions : 

Adult  Male 

12 

16 

Adult  Female 

5 

he 

Children  Male 

0 

0 

days 


Children  Female   0  0 

Outpatient;  Number  of  Patients;  0 
Number  of  Visits;    0 

Major  Findings;  In  six  patients  we  have  elicited  responses  related 
to  the  memory  mechanisms.  These  might  indicate  that  there  are 
neuronal  patterns  in  the  temporal  area  which  subserve  the  memory 
mechanisms. 

We  have  ablated  the  temporal  areas  on  both  sides  in  one  chirr^janzee. 
She  is  infantile  and  immature  in  behaviour  but  she  has  not  lost  condi- 
tioning patterns  essential  to  feeding,  grooming  or  cage  play.  We  have 
ablated  these  areas  in  eight  monkeys  and  six  cats.  The  monkeys  become 
infantile  and  lose  adaptability  in  dealing  with  cage  mates. 

Significance  to  Neurological  Research;  This  project  and  those  allied 
with  it  in  the  Section  of  Clinical  Psychology,  serve  to  provide  some 
data  on  the  physiological  basis  and  perhaps  on  the  structural  basis 
for  memory,  A  major  effort  is  being  directed  towards  the  establishment 
of  data  which  will  provide  an  understanding  of  some  of  the  structural 
bases  for  mental  functions  and  therefore  for  mind. 


R.P.C.  1  (a)  NINDB-29  (C) 

Dec.  195h  SERIAL  NO. 

PROJECT  DESCRIPTIOM  (continued) 

Proposed  Course  of  Project;  We  plan  a  continuation  of  our  present  study 
of  those  neuronal  patterns  in  the  temporal  lobe  which  subserve  memory. 
The  combination  of  information  derived  from  direct  electrical  stimulation 
of  the  temporal  lobe  in  man  with  information  derived  from  studies  of 
humans  and  higher  primates  in  which  the  temporal  areas  have  been  ablated 
should  provide  useful  and  perhaps  significant  information  concerning 
the  structural  basis  for  mind. 


R.P.C.   -  2 
December  19^U 
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10.    WINDB-29   (C) 
SERIAL  NO, 


11.  BUDGET  DATA: 


!    ESTm\TED 


BUDGETED  POSITIONS 


MM  YEARS 


PATIENT 


FY  1955  i 


EXPENDITURES!   PROF  ) OTHER   jTOTAL    iPROF;   OTHER  ,  TOT A I     DAYS 


J £Lt 


)i^,100 


0.6  ;    — 


0.6 


FY  1956 


$4,200 


0.6 


0.6 


12,  BUDGET  ACTIVITY: 

RESEARCH  £]  ADMINISTRATION  [1 

REVIEW  &  APPROVAL  [1         TECHNICAL  ASSISTANCE  [1 
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SERIAL  NO. 


1^;  LIST  PUBLICATIONS  OTHER  TBM  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  195ii: 

PsychologiQal  Changes  after  Temporal  Lobectorr^^.  Maitland  Baldwin,  M.D. 
Read  before  the  International  Congress  of  The  American  College  of 
Surgeons,  Lima,  Peru. 
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CALENDAR  YE/iR  19^h. 
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/inalysis  of  NIH  Program  Activities 
Project  Description  Sheet 


1.  Neurological  Diseases  and  Blindness 

INSTITUTE 

Neurosurgical  Service 
3.  Experimental  Neurosurgery      U. 

SECTION 


2.  Surgical  Neurology 
BRANCH 


LOCATION 
6.  Epileptogenic  Mechanisms  in  the  Brain  of  Man 


5.   NIi\IDB-30j_(C) 
SERIAL  NO. 


PROJECT  TITLE 


7.  Maitland  Baldwin,  M.  D. 


PRINCIPAL  INVESTIGATOR 


o.   C.  A.imone-Marsan,  M.D. 
OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 


J.M.  Van  Buren.  M.D. .  Bruce  Rslston,  M.D. 
D.B.  Tower,  M.D.,  E.G.  Alvord, "m.D. 


Objectives;  To  stu^y  causal  mechanisms  of  epileptic  seizures  in  man: 


b. 


e. 


f. 


To  study  the  characteristics  of  epileptogenic  areas 
in  the  brain  of  man. 

To  stuc^  the  characteristics  of  the  lesions  which  pre- 
dispose to  epileptogenic  changes  in  the  brain  of  man. 
To  study  the  clinical  expression  of  these  epileptogenic 
areas  in  man. 

To  study  the  electrographic  characteristics  of  epilep- 
togenic activity  in  the  brain  of  man. 
To  study  the  approved  methods  of  surgical  therapy  for 
these  lesions  and  develop  new  therapeutic  methods. 
To  study  brain  function  as  it  is  exposed  in  the  extrava- 
gant experiments  devised  by  these  lesions. 


Methods  Employed; 

a. 
b. 
c. 
d. 
e. 
f. 


h. 


Clinical  neurological  examination 

Special  radiographic  examination 

Electrographic  examination 

Electrocortigraphic  examination 

Electrical  stimulation  of  the  lesion  exposed  at  operatic. 

Selective  isolation  of  the  lesion  at  operation 

Cinematographic  and  sound  recording 

Histological  and  chemical  examination 


Patient  Material; 


No. 

Average  Stay 

Admissions; 

Adult  Male 

W 

32 

Adult  Female 

33 

h6 

Child  Male 

15 

30 

Child  Female 

Hi 

62 

days 


Outpatient:  Number  of  patients:   97 
Number  of  visits;    118 


R.P.C.  1  (a)  NINDB-30  (C) 

Dec.  195U  SERIAL  NO. 

PROJECT  DESCRIPTION  (continued) 

Major  Findings;  We  have  observed  and  recorded  new  characteristics  in 
the  clinical  pattern  of  cerebral  seiziires  arising  in  one  or  the  other 
teirporal  lobe  in  man.  These  are  new  in  that  they  have  not  been  previously- 
described.  Knowledge  of  them  assists  in  future  diagnosis  and  treatment. 
We  have  studied  the  local  and  distant  effects  of  epileptogenic  activity 
in  the  amygdaloid  nucleus  in  man  and  the  higher  primates  and  we  have  iso- 
lated an  epileptogenic  area  in  the  cortex  of  man  and  recorded  activity 
from  it  during  operation*  This  isolation  was  effected  by  selective  under- 
cutting. 

We  have  studied  automatic  behaviour  following  temporal  lobe  seizures 
in  man  and  now  recognize  that  it  takes  several  different  forms.  We  have 
also  evoked  this  behaviour  in  primates  through  artificial  epileptic  dis- 
charge in  temporal  lobe. 

We  have  analyzed  the  motor  phenomena  of  temporal  lobe  seizures  in 
man  and  in  the  primates. 

In  cooperation  with  the  Branch  of  Electroencephalography  we  have 
analyzed  the  seizure  patterns  in  the  laboratory  and  in  the  operating  room. 

In  cooperation  with  the  Sections  of  Neurochemistry  and  Neviropathology 
we  have  begun  the  analysis  of  the  chemical  and  pathological  characteristics 
of  those  epileptogenic  lesions  which  we  see  at  operation. 

In  cooperation  with  the  Dept,  of  Social  Work  wo  have  begun  and  are 
continuing  a  study  of  the  social  factors  which  influence  the  family, 
community  or  institution  which  contain  individuals  who  are  epileptic. 

In  cooperation  with  the  section  of  Clinical  Psychology  we  are  study- 
ing and  have  studied  personality  characteristics  in  these  cases. 

Significance  to  Neurological  Research;  There  is  no  satisfactory  and  com- 
plete treatment  for  epilepsy  at  present.  Medication  improves  some  cases, 
surgery  offers  hope  of  a  cure  to  some  and  helps  others,  but  neither  of  these 
methods  is  sufficiently  advanced  to  solve  the  growing  and  tragic  problem 
of  epilepsy  in  this  country  today.  There  are  over  one  and  one  half  million 
epileptics  in  the  United  States  at  present  according  to  hospital  statistics 
and  the  actual  number  is  probably  much  larger.  These  people  require  help 
urgently  and  if  help  is  not  effective  they  become  social  and  economic 
liabilities.  Only  carefully  planned  neurological  research  can  provide  the 
basis  for  effective  help. 

Epilepsy  may  occur  anywhere  in  the  brain  and  wherever  it  occurs  it 
mirrors  the  function  of  that  part  of  the  brain  which  it  affects.  Therefore 
the  neurologist  can  study  the  functions  of  the  brain  if  he  studies  the 
epileptic  carefully  and  supplements  his  clinical  observations  with  scienti- 
fic experiments. 

Proposed  Course  of  Project;  We  will  continue  the  clinical  studies.  With 
new  methods  of  electrographic  recording  and  stimulation  vje  must  expand 
our  area  of  observation  in  the  humaii  operating  room.  In  the  primate  lab- 
oratory we  plan  to  create  epileptogenic  lesions  and  study  their  course 
and  effects.  Also  we  hope  to  study  the  spread  of  epileptic  discharge  in 
the  human  and  in  the  primate  and  we  must  expand  our  social  studies  of  these 
patients.  In  therapy  we  hope  to  improve  our  surgical  technique  and  devise 
new  ones,'  and  we  hope  to  test  new  medications  and  assist  in  the  evaluation 
of  the  new  eijq^erimental  chemical  treatment. 


R.P.C.   -  2 
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11.  BUDGET  DATA: 


i     ESTimTED      1 

BUDGETED  POSITIONS 

:             M/\N  YE;iRS 

P. 

iiTIENT  ; 

i  EXPENDITURES  ; 

PROF 

1  OTHER  i 

TOTi^ 

!  PROF  i    OTHSR  1  total; 

DAYS     j 

FY  1955  1                              1 
i     $1^.500            ; 

6 

'■               1 
i      1        ; 

7 

!                             !                                      '                                 ! 

il.9     ;     0,3     1    2.2    ; 

1 

■     i 1 

FY  1956  1 

i    $14,700 

6 

'      1 

1 
7 

■                      ! 

'1.9         0.3     ,    2.2 

12,  BUDGET  ACTIVITY: 

RESEARCH  £/  ADMINISTRATION  £7 

REVIEW  &  .TPROVAL  fj       TECHNICAL  ASSISTANCE  /7 

13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HE/iLTH  SERVICF,   OR  OTHER 
ORGANIZATIONS,   PROVIDING  FUNDS,  FACILITIES,   OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955  OR  1956  ;   IF  COOPERATING  UNIT  IS  WTHIN  NIH 
INDICATE  SERIAL  NO(S)    (ITEM  I) 


lit,   IF  THIS  PROJECT  RESEi4BLES,  COMPLEI^NTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF 
PERSONNEL,    FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY  SERIAL 
NO(S)   IF  WITHIN  NIH) 
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15.     NINDB-30   (C) 
SERIAL  NO. 


W,      LIST  PUBLICATIONS  OTHER  THilN  ABSm^CTS  FROM  THIS  PROJECT  DURING 
CALEi\IDAR  YE/iR  195Uj 


17.      LIST  HONORS  /iND  AWJ^DS  TO  PERSONNEL  REL/vTING  TO  THIS  PROJECT  DURING 
C/iENDAR  YEi"tR  19Sh. 
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Project  Description  Sheet 

1.  Neurological  Diseases  and  Blindness    2.  Surgical  Neurology 

INSTITUTE  BR.UMCH 

Neurosurgical  Service 
3.  Experimental  Neurosurgery     H. 5.   NIND.B-31  (C) 

SECTION  LOCATION         SERIAL  NO. 

6,  A  Study  of  Functional  Representation  in  the  Amygdala  of  Man  and  the 

Higher  Primates 

PROJECT  TITLE 

7.  Maitland  Baldwin,  M.  D. 

PRINCIPAL  INVESTIGATOR 

8,  L.  L.  Frost,  M.  P.,  C.  D.  Wood,  M.  S.,  Shirley  Lewis,  R.  N. 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  To  further  understanding  of  the  functions  and  functional 
connections  of  this  important  nucleus  in  man  and  the  higher  primates. 

Methods  Employed;  1.  The  electrical  stimulation  of  the  amygdaloid 
nucleus  in  patients  under  local  anesthesia  during  operative  exposure 
of  the  temporal  regions, 

2.  The  electrical  stimulation  of  the  amygdaloid 
nucleus  in  higher  primates  during  operative  exposure  of  the  terporal 
regions  and  as  chronic  preparations  after  implantation  of  deep  elec- 
trodes, 

3.  Electro  graphic  recording  from  the  teirporal, 
parietal,  frontal  and  deep  temporal  regions  during  these  electrical 
stimulations . 

Patient  Material; 


Admissions! 

!  Adult  Males 
Adult  Females 
Child  Male 
Child  Female 

No. 
13 

5 

0 
0 

Average  Stay  -  Days 
ii6 

Outpatient! 

:  Nijmber  of  patients 
Number  of  visits 

1  0 
0 

Major  Findings; 

We  have  developed  a 

technique 

and  an  instrument  for 

stimulation  of  the  amygdala  in  patients  during  operation.  With  this 
technique  we  have  evoked  responses  from  this  nucleus  in  18  patients. 
These  responses  are  motor  and  autonomic.  The  motor  responses  are 
movements  of  face  and  jawsj  the  autonomic  are  changes  in  respiration 
and  pulse  rate. 

In  monkeys  we  explored  this  nucleus  with  the  Horsley-Clarke 
instrument  and  stimulated  it  in  precise  areas.  We  have  also  implanted 
electrodes  in  monkeys  and  studied  them  during  stimulation  of  the  nucleus 


n'^^'^'oJl  ^^^  MNDB-31  (C) 

°^°-  1^^^  SERIAI  no: 

PROJECT  DESCRIPTION  (continued) 

as  chronic  preparations,  Fxirthermore  we  have  stimulated  this  nucleus 
on  both  sides  in  one  chimpanzee.  In  all  these  animals  we  have  elicited 
movements  of  the  face  and  jaw  and  autonomic  changes  following  these 
deep  stimulations.  These  stimulations  are  followed  by  a  diffuse  altera- 
tion in  the  cortical  electrical  activity  as  well.  This  is  most  marked 
in  the  parietal  regions  and  we  have  observed  it  in  both  the  patients 
and  the  animals. 

Significance  to  Neurological  Research;  The  amygdaloid  nucleus  is  an 
important  and  central  mechanism  within  the  temporal  lobe.  It  has 
functions  related  to  face  and  jaw  movement,  autonomic  function,  and 
behaviour  as  well  as  the  mechanisms  of  consciousness.  We  must  under- 
stand it  and  its  connections  if  we  would  understand  tenporal  lobe 
epilepsy. 

Proposed  Course  of  Project;  We  are  continuing  the  stimulation  of  this 
nucleus  in  man  and  in  the  primates.  We  are  conducting  a  thorough 
stuc^  of  its  anatomical  connections  in  the  primates  and  we  are  study- 
ing the  problems  of  behaviour  in  man  and  the  primates  as  well  as  the 
electrophysiological  problems  related  to  the  stimulations  in  both  man 
and  the  primates.  Future  studies  of  this  kind  should  provide  important 
information  concerning  the  mechanisms  of  temporal  lobe  epilepsy  and 
certain  aspects  of  behaviour  and  the  mechanisms  of  consciousness. 


R.P.C.  -2 
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10. 


NI1M'D3-31    (C) 
SERIAL  NO. 


Analysis  of  NIH  Program  Activities 
Budget  Data  Sheet 


SERilL  NO, 


11.  BUDGET  DATA; 


ESTII4ATED        '  BUDGETED  POSITIONS. 


FY  1955 


EXPENDITURES     PROF  .  OTHER 


MAN  YE/iRS  i  PATIENT 


$8,200 


'   2 


TOT;i  •  I-'ROF  OTHER  i  TOTAL  D;.YS 


0.6  i  0.6   I  1.2 


FY  193'6 


58,300 


0.6  !  0.6   ,  1,2  ! 


12,  BUDGET  ACTIVITY: 

RESEARCH  ^  ADMINISTRATION  [1 

REVIEVJ  &  /iPPROVilL  /~7         TECHNICAL  ASSISTANCE  /~7 

13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHM" 
ORGANIZATIONS,  PROVIDING  FUNDS,   FACILITIES,   OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955  OR  1956:   IF  COOPERATWG  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S)    (ITEM  I) 


lii,   IF  THIS  PROJECT  RESEMBLES,  COMI^LEIIENTS,    OR  PARALLELS  RESEilRCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  DJTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RES E/iRCH:    (BY  SERIAL 
NO(S)   IF  WITHIN  NIH) 
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15.   NINDB-31  (C) 
SERIAL  NO. 


is;    Ust  publications  othkr  than  ABSTR/tGirs  mon  this  project  during 

CAIENDAR  YEAR  195U; 

Investigation  of  the  Primate  Airygdala;  Movements  of  the  Face  ^nd 
Jaws,  Baldwin,  M,,  Frost,  L.  and  Wood,  C.  Neurology,  Aug.  195U. 

Investigation  of  the  Primate  Amygdala:  Ablation  and  After  Discharge, 
ibid:  in  press. 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  REL'xTING  TO  THIS  PROJECT  DURBlS" 

calend/VR  year  195U. 


R.P.C,  1 
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1.  Neurological  Diseases  and  Blindness     2.  Surgical  Neurology 
INSTITUTE  BRANCH 

3.  Neurosurgical  Service        1|.  5.   NIlNi^DB-32  (C) 

SECTION  LOCATION  SERIAL  NO. 


6.  Anatomy  of  the  visual  pathways 


PROJECT  TITLE 
7.  J.  M.  Van  Buren,  M.  D. 


PRINCIPAL  INVESTIGATOR 


OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives ;  Re-examination  of  the  anatomy  of  the  visual  pathway  in 
man  and  monkey. 

Methods  Employed:  Hxunan  autopsy  and  monkey  degeneration  material — 
staining  principally  by  Golgi  technique. 

Patient  Material;  Admission  for  terminal  care  of  patients  with 
lesions  of  the  optic  pathways.  (Not  over  two  at  a  time.) 

Major  Findings;  A  useful  Golgi  method  for  formalin-fixed  autopsy 
material. 


R.P.C.  2 
Dec.  195U 
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10.   NBIDB-32  (C) 
SERlkL   NO. 


11.   BUDGET  DATA 


•EST. 

BUDGETED  POSITIONS  i    MN  YEARS 

PATIENT  j 

lEXPEND. 

-PROF.  ! OTHER 

total:  PROF. 

OTHER 

TOTAL 

DAYS 

FY  1955         1        i 

$6,200 ;     1    2 

3   '  0.3 

0.6   i  0.9 

i 

FY  1956  , 

1  $6,300   1     2 

3    0.3 

0.6 

r 

0.9 

i 

12.   BUDGET  ACTIVITY! 

RESEARCH  /£7 

REVIEW  &  APPROVAL     /~7 


ADMINISTRATION  /~7 

TECHNICAL  ASSIST;iNCE     /~7 


13.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR 
OTHER  ORG/iNIZATIONS,   PROVIDING  FUNDS,  FACILITIES,   OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1955  or  1956:      IF  COOPERf.TING  UI\FIT  IS 
WITHIN  NIH  INDICATE  SERIiiL  NO. 


Hn      IF  THIS  PROJECT  RESEMBLES,   COMPLEMENTS,   OR  PAR/vLLELS  RESEilRCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  IDENTIFY  SUCH  PROJECT, 
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Dec.  195U 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


1$.   NINDB-32  (C) 
SERIAL  NO. 


16.  LIST  PUBLICATIONS  OTHER  THiJ?  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YE/iR  195hi 


Yf^ — LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELITING  TO  THIS  PROJECT  DURING 
CALENDAR  YE/Jl  19^U: 


R.P.C,  -  1 

December  19BU  Analysis  of  NIH  Program  Activities 

Project  Description  Sheet 


It  NINDB 2e  Surgical  Neurology 

INSTITUTE  LABORATORY  OR  BRANCH 


3»  Experimental  Neurosurgery  h* 

SECTION  LOCATION  (IF  OIHiiR  'IHAN  BETHESDA 


5.  NINDB-33  (C) 


SERIAL  NO. 


6 «  Micrc'^electrode  Studies  of  the  Cerebral  Cortex  in  Experimental 
PROJECT'  TITLE 


AnimaDs  and  Man* 


7 .  Choh.  L-ih  Lia  Mc  D. 

PRINCIPAL  INVESTIGATOR (ST 


None, 


OlliER  INVESTIGATORS 


9f PROJECT  DESCRIPTION: 

Project;  Development  of  methods  for  recording  electrode 
activity  of  single  cells  from  the  hiuiian  cortex. 

Objectives:  To  develop  methods  which  can  be  adapted  in  tne 
human  operating  room  for  the  recording  of 
electrical  activity  of  single  cortical  cells, 
particularly  in  epileptic  patients,  with  the 
purpose  of  studying  the  mechanism  of  epilepsy. 

Methods  Employed;  Micro-electrodes  made  of  glass  capillary 
pipettes  with  an  inside  diameter  of  less 
than  half  a  micron  are  used  for  recording  electrical 
activity  from  single  cells a 

Major  Findings:  The  major  findings  of  this  project  during 
the  past  four  months  has  been  the  develop- 
ment  of  a  special  apparatus  which  is  capable  of 


NINDB-33  (C) 
SERIAL  NO. 


manipulating  the  recording  micro -electrodes  without 
the  interference  of  brain  movements,  This  apparatus 
has  been  proven  to  be  effective  in  e;<perimcnts  on 
monkeys  and  chimpanzees  and  is  expected  to  be  use- 
ful on  human  patients  in  the  near  future.  During 
the  same  period,  micro-electrode  recording  from  the 
cortex  of  cats  and  monkeys  has  provided  further 
information  on  the  activi.ty  of  cortical  cells;  for 
example,  the  action  potential  and  membrane  potential 
of  single  cortical  cells  in  the  somatosensory  cortex 
of  the  cat  have  been  determined  and  reports  of  this 
study  have  been  submitted  for  publication.  In  addi- 
tion, similar  reports  have  been  made  on  the  study  of 
evoked  potentials  from  single  cortical  neurones e  In 
the  last  month  the  recording  device  has  also  been 
completed  for  the  recording  of  two  ntjighboring  corti- 
cal cells.  The  preliminary  findings  indicate  that 
the  cortical  neurones  do  not  discharge  synchronously, 
whether  recorded  under  normal  conditions  or  during 
epileptic  processes. 

Significance  to  NINDB  Research;  In  order  to  learn  the  function 

of  the  cortex,  the  behavior  of 
the  cortical  unit  is  basically  important  and  this 
research  project  is  directly  concerned  with  this 
problem. 

Proposed  coiu"se  of  project;  During  the  next  year  our  work  is 

to  be  devoted  to  the  study  of 
epileptic  discharges  in  terms  of  cortical  cell 
activity.  This  study  will  be  carried  out  on  cortices 
of  experimental  animals,  as  well  as  human  patients. 


R.  P.G  .  -  2 
December  19?ij 


Analysis  of  NIH  Program  i^ctivities 
Budget  Data  Sheet 


10»  KINDB-33  (C) 
SERIAL  NO. 


11.  BUDGET  DATAt 


FY  1955 


ESTIMATED     I     BUDGETED  POSITIONS TMhN  YEARS      ! PATIENT 


EXPENDITURES  '  PROF  OTHER-  TOTAL! PROF  OTHER  TOTAL:      DAYS 


$'-!-,  000 


;  1 


0.3      0,3 


0.6 


FY  1956 


$i4.,200 


1        2       '0.3  1    0.3  1   0.6 
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r 

REVIEW  &  APPROVAL  /"J     TECHNICiiL  ASSIS- 


TANCE 


n 


Ul     IDENTIFY  ANY  COOPER/iTING  UNITS  OF  THE  PUBLIC  HI';;iLTH  SERVICE, 
OR  OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR 
PERSONNEL  FOR  THIS  PROJECT  IN  EITHER  1955  or  1956j  IF 
COOPERATING  UNIT  IS  WITICEN  NIH  II^ICATE  SERIAL  NO(S)  (ITEM  1 

Dr.  Wade  Marshall,  Chief,  Laboratory  of 

Neurophysiology,  NIMH,  SER.  NO. 

Dr.  Carl  Frank,  Chief,  Section  on  Spinal  Cord,  NINDB, 
Ser.  No. 

W»     IF  THIS  PROJECT  RESE14BLE3,  COMPLEMENTS,  OR  PAPJiLLELS 
RESE/JICH  DONE  ELSEWHME  IN  THE  PUBLIC  HEALTH  SERVICE 
(WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCHt   (BY  SERIaL  N0(S)  IF 
WITHIN  NIH) 


R.P.C.  -  3 
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15.  NINDB-33  (C) 
SiiRlKL  NO. 


16. 


LIST  PUBLICATIONS  OTHER  TH/iN  /iBSTRACTS  FROM  THIS  PRuJEGT 
DURING  CALEND.JI  YE/iR  19Ski 


Awaiting  Publication} 

1.  Membrane  Potentials  and  /ction  Potentials 
of  Cortical  Neurones, 

2.  Laminar  /Jialysis  of  Cortical  Evoked  Potentials, 

3.  Laminar  /inalysis  of  Unspecific  Recruiting 
Responses. 

U,     Interaction  of  Specific  Responses  and 
Ifrispecific  Responses. 

5,  Facilitation  of  Cortical  Sensory  Neurones 
Under  the  Influence  of  Unspecific  Thalamic 
Nuclei, 


17. 


LIST  HONORS  AND  aVJhRDS  TO  PERSONNEL  REL.,TING   TO  THIS 
PROJECT  DUTiING  CALENDAR  YEaR  195i<: 


NONE 
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Project  Description  Sheet 


1.  Neurological  Diseases  and  Blindness   2,  Surgical  Neurology 
INSTITUTE  BRANCH 

3.  Clinical  Neuropathology      i|,  5.  NBiDB-3U  (C) 

SECTION  LOCATION  SERIAL  NO, 

6,  Relation  of  Supraspinal  Structures  to  an  Experimental  Startle  Reaction 
PROJECT  TITLE        ' 

7.  Ellsworth  C,  Alvord,  Jr.,  M.  D. 

PRINCIPAL  INVESTIGATOR 

8.  David  G.  Whitlock,  M.  D. 

OTHER  INVESTIGATORS 

9,  PROJECT  DESCRIPTION: 

Objectives;  To  determine  the  neuroanatomical  and  physiological  sub- 
strata of  the  startle  reaction. 

Methods  Employed;  Acute  and  chronic  lesions  of  the  central  nervous 
system  of  cats  have  been  made  in  various  locations  to  determine  the 
effects  of  such  lesions  upon  the  generalized  muscular  contractions 
which  can  be  reflexly  evoked  by  various  suddenly  applied  stimuli  in 
cats  under  chloralose  anesthesia.  Other  experiments  have  been  per- 
formed utilizing  a  stereotaxically  oriented  electrode  to  explore  the 
C.N.S,,  both  by  recording  evoked  electrical  potential  from  and  by 
applying  single  electrical  stimiili  to  localized  regions  of  the  G.N.S. 

Major  Findings;  The  spinal  cord  has  been  found  to  be  not  sufficient 
for  the  generalized  reflex  nQroclonic  reaction  elicitable  in  cats  under 
chloralose  anesthesia,  A  weak  response  occurs  in  chronic  decerebrate 
preparations,  and  a  strong  reaction  occurs  in  chronic  decorticate  cats. 
Investigation  of  the  "reticular  formation",  especially  of  the  midbrain, 
reveals  that  both  sides  of  the  body  project  to  this  region,  and  that 
stimulation  here  produces  a  bilateral  motor  response  in  the  lumbo- 
sacral ventral  roots.  l/7ith  a  dual  beam  cathode  ray  oscilloscope  the 
latency  of  the  responses  in  the  midbrain  and  in  the  lumbar  ventral 
roots  were  compared.  The  anatomical  distribution  of  the  reactions 
was  determined  histologically  from  serial  sections  of  the  C.N.S,  The 
site  of  maximal  projection  to  the  midbrain  reticular  formation  and 
the  site  of  lowest  threshold  voltage  for  effective  stimulation  of  the 
midbrain  reticular  formation  wore  almost  identical. 

Significance  to  Neurological  Research;  Study  of  the  startle  reaction 
prc/ides  basic  information  concerning  the  organization  of  the  nervous 
system,  particularly  with  respect  to  its  more  diffusely  organized 
functions,  and  is  of  importance  in  the  understanding  of  reflex  activity 
in  general  and  perhaps  of  reflexly  induced  epileptic  seizures  in 
experimental  animals  and  patients.  Since  chloralose  is  frequently 
used  in  neurophysiological  experiments,  further  knowledge  of  its 
actions  is  also  important. 


^•^•^-  J,  ^^^  KINDB-3i  (C) 

9,  PROJECT  DESCRIPTION:  (continued) 

Proposed  Course  of  Project:  The  above  experiments  are  being  criti- 
caily  reanalyzed  and  retested  prior  to  submission  for  publication, 
following  which  further  experiments  are  not  planned. 
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SERIAL  NO* 


11,   BUDGET 

DATA 

EST. 
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i?,-  BUDGET  ACTIVITY: 

RESEARCH         /T? 
REVIEW  &  APPROVAL  /~7 


ADMINISTRATION       /~7 
TECHNICAL  ASSISTANCE  /~7 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITPIER  1955  or  1956:   IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO. 

Arir^r  Medical  Service  Graduate  School,  Walter  Reed  hrmy  Medical 
Center,  Dr,  David  G»  Whitlock. 


Tu     IF  THIS  PROJECT  RESIiiMPLES,  GQ^IPLEMENTS,  OR  PARi'.LLELS  RESE;1RCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  IDENTIFY  SUCH  PROJECT. 


R.P.C.  3 
Dec.  1951+ 
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15.   NINDE-3^  (C) 


SERIAL  NO. 


lEl     LIST  PUBLICATIONS  OTHER  THAN  ABSTR/vCTS  FROM  THIS  PROJECT  DURING  ' 
CALENDAR  YEAR  19Sh: 

1.  "A  comparison  of  generalized  reflex  myoclonic  reactions  elicl- 
table  in  cats  under  chloralose  anesthesia  and  under  strychnine." 
Im.   J.   of  Physielogy,  6:253^  19Bh,   Ellsworth  C.  Alvord,  Jr.  and 
Michael  G,  F,  Fuortes. 

2.  "The  role  of  the  brainstem  in  generalized  ref3ex  myoclonic 
reactions  in  cats  under  chloralose  anesthesia."  Federation 
Proceedings,  13:2,  19Bh,   F^^'*.sworth  C,  Alvord,  Jr.,  and  David  G. 
Whitlock. 


YT.     list  honors  and  AWARDS  TO  PiSRSONNEL  RELiTING  TO  THIS  PROJECT  DURING 
C/iLENDAR  YE/Ji  19$h: 


R.P.C.  1 
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1,  Meurological  Diseases  and  Blindness   2.  Surgical  Neurology'" 

INSTITUTE  '      BRANCH 

3.  Clinical  Neuropathology       h. 5.  NII\lDB-35  (C) 

SECTION  LOCATION  SERIAL.  MO. 

6,  Histopathologic  investigation  of  granulomatous  uveitis  and  other 

diseases  of  the  eye 

PROJECT  TITLE 

7 .  Ellsworth  C.  Alvord,  Jr.,  M.  D. 

PRINCIPAL  INT/ESTIGATOR 

8,  Ralph  Ryan,  M.  D. 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION: 

Objectives;  To  deterniine  the  histopathologic  alterations  of  the  eye 
in  various  diseases  in  human  patients  and  in  experimental  .^mimals. 

Methods  Employed;  Sections  of  the  eye  following  paraffin  or  celloidin 
embedding  will  be  stained  appropriately  for  the  detection  of  inflamma- 
tion and  organisms. 

Patient  Material;  Patients  are  obtained  through  the  Ophthalmology 
Branch,  NINDB. 

Major  Findings;  Eleven  eyes  have  been  obtained  either  at  operation 
or  at  autopsy  from  patients  with  a  variety  of  ophthalmologic  disorders. 
Only  a  few  have  been  examined  histologically  pending  the  development 
of  sufficiently  precise  histopathologic  techniques. 

Significance  to  Neurological  Research;  The  determination  of  precise 
morphologic  abnormalities  in  eyes  removed  in  operation  is  of  great 
importance  in  the  diagnosis  and  management  of  such  patients. 

Proposed  Course  of  Project;  With  the  acquisition  and  training  of 
sufficiently  skilled  histopathologic  techjiicians,  the  eyes  will  be 
sectioned  and  examined.  It  is  hoped  that  more  liberal  autopsy  per- 
missions may  permit  removal  of  the  eyes  more  often.  Experiments  in 
animals  are  also  planned. 
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SERIAL  MO. 
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12.  BUDGET  ACTIVITY: 

RESEARCH  fl~j 

REVIEtiJ  &  APPROVAL     r~l 


ADMIMISTMTION  f] 

TECHNICAL  ASSISTANCE     f~7 


13.      IDENTIFY  ANY  COOPER/.TING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR 
OTHER  ORG/JJIZATIONS,  PROVIDING  FUNDS,   FACILITIES,   OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1955  or  1956:      ti   COOPERi'vTING  UNIT  13 
V7ITHIM  NIH  INDICATE  SERIAL  NO. 

Ophthalmology  Branch,   NINDB,   Dr.   Ralph  Ryan  (NINDB-4^  (C)    ) 


HjT     IF  THIS  PROJECT  RESEMBLES,   COMPLEIIENTS,    OR  P/uR/.LLELS  RESEjVRCH  DOKG 
ELSKiaTHERE  IN  THE  PUBLIC  HELvLTH  SERVICE  IDENTIFY  SUCH  PROJECT. 
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15.       NINDB-35   (C) 
SERIAL  NO. 


1^:     LIST  PUBLICATIONS  OTHER  TEIJi  ABSTR/iGTS  FROM'  THIS  PROJECT  DURIMG 
CALEND/iR  YE/Jl  19Sh'. 


17.     LIST  HONORS  /JTD  AWfJlDS  TO  PERSOI^IEL  REl/iTING  TO  THIS  PROJECT  DfJRING 
CALSND/vR  YEAR  193'li: 
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1.  Neurological  Diseases  and  Blindness   2.  Surgical  Neurology 
INSTITUTE  BRANCH 

3.  Clinical  Neuropathology      h,     5.  ]SlI^iDE-36  (C) 

SECTION  LOCATION  SERIAL  NO. 


6 .  P athogenesis  of  "all ergic"  encephalomyelitis 


PROJECT  TITLE 
7.  Ellsworth  C.  Alvord,  Jr.,  M.  D. 


PRINCIPAL  INVESTIGATOR 


8,  Norman  Goldstein,  M«  D. 


OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION: 

Objectives;  To  determine  the  cause  and  the  mechanism  underlying  the 
development  of  disseininated  encephalomyelitis. 

Methods  Employed;  Brain  and  various  extracts  of  brain  are  prepared 
in  a  water  and  oil  emulsion  with  killed  acid- fast  bacilli.  Following 
subcutaneous  inoculation  into  guinea  pigs,  the  animals  are  examined 
for  clinical  evj.dence  of  weakness,  incoordination,  or  other  neurolo- 
gical disorder.  The  spinal  cord  and  brain  are  examined  histologi- 
cally for  presence  of  characteristic  perivascular  inflammation  some- 
times with  dert^yelinization. 

Major  Findings:  210  guinea  pigs  have  been  sacrificed  for  neuropath- 
ologic  survey  for  the  presence  or  absence  of  the  experimental  disease. 
Unfortunately  the  shortage  of  adequately  trained  personnel  has  permit- 
ted examination  of  only  20  of  these  so  far.  As  soon  as  possible  the 
others  will  be  studied  histologically,  and  the  lesions  correlated 
with  clinical  observations  and  with  the  chemical  fraction  of  the  brain 
included  in  the  vaccine  to  produce  the  disease. 

Significance  to  Neurological  Research;  Study  of  the  etiology  and 
pathogenesis  of  "allergic"  encephalomyelitis  in  experimental  animals 
will  yield  information  of  importance  to  patients  treated  with  vac- 
cines containing  brain  material,  as  in  anti-rabies  inoculations,  and 
may  also  yield  pertinent  information  on  diseases  which  appear  histo- 
logically quite  similar  and  may  be  related,  as  in  other  post-vaccinal 
and  post-infectious  encephaloinyelitis.  Its  relation  to  multiple 
sclerosis  and  other  demyelinating  diseases  remains  to  be  determined. 

Proposed  Course  of  Project;  Chemical  fractionation  of  the  brain  has 
always  been  difficult,  especially  with  respect  to  lipids  and  proteins, 
which  probably  contain  the  encephalitogenic  factor.  The  opportunity 
to  study  histologically  the  disease  produced  by  relatively  precise 
chemical  fractions  of  the  brain  is  very  valuable,  not  only  to  check 
on  the  occurrence  of  the  disease  but  also  to  plan  further  experiments 
to  determine  the  way  in  which  the  causative  agent  affects  the  brain. 


*?1.U:-  '■-•P^.il'*': 


?iTlIfiO& 


;    ^^M  1. 
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9.  PROJECT  DESCRIPTION:  (continued) 

In  addition,  other  experiments  are  planned  for  histologic  study  of 
the  earliest  sub-clinical  lesions  and  for  the  study  of  possible 
reasons  for  variation  in  the  susceptibility  of  individual  animals. 


R.P.C.  2 
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/ODMINISTRATION  f~7 

TECHNICAL  ASSIST/INCE     /~~/ 


13.      IDENTIFY  ANY  COOPERilTING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,    OR 
OTHER  ORG/J^IZATIONS,  PROVIDING  FUNDS,   FACILITIES,   OR  PERSOI^INEL 
FOR  THIS  PROJECT  IN  EITIffiR  1955  or  1956:      IF  COOPER/iTING  U1«T  IS 
liTITHIN  NIH  INDICATE  SERIAL  NO. 

Basic  Research  Division,   National  Institute  of  Mental  Health, 
Dr.  Norman  Goldstein. 

Wi     IF  THIS  PROJECT  RESEMBLES,    COMPLET-IEOTS,   OR  PARALLELS  REW/J^CH  DONE 
EI^EWHERE  IN  THE  PUBLIC  HEiiLTH  SERVICE  IDENTIFY  SOCH  PROJECT. 
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W,     LIST  PUBLICATIONS  OTHER  TH/iN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEIJi  19Sk: 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELIT  ING  TO  THIS  PROJECT  DURBIG 
CALEND/iR  YEAR  195hi 
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1,  Neurological  Diseases  and  Blindness   2,  Surgical  Neurology 
INSTITUTE  BRANCH 

3.  Clinical  Neuropathology       h, 5.  NINDB-37  (C) 

SECTION  LOCATION  SiRIAL  WO. 

6,  Neuropathologic  investigations  of  focal  epilepsy  and  other  neurologi- 

cal  diseases 

PROJECT  TITLE 

7,  Ellsworth  C.  Alvord,  Jr,,  M.  D, 


PRINCIPAL  INVESTIGATOR 

8,  Maitland  Baldwin,  M.  D,,   Kirkland  Brace,  M.  D,,  and  John  Lilly,  M.  D. 
OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION: 

Objectives;  To  determine  the  histopathologic  substrata  of  focal 
epileptic  seizures  in  human  beings  and  to  determine  the  morphologic 
correlates  of  other  neurological  disorders  in  human  patients  and 
experimental  animals. 

Methods  Employed;  Portions  of  brain  are  studied  following  paraffin 
or  celloidin  embedding  or  frozen  sections  with  specific  stains  for 
nuclei,  Nissl  granules,  myelin  sheaths,  neurofibrilae,  axons,  neurog- 
lia, and  connective  tissue.  Other  techniques  for  the  demonstration 
of  specific  enzymes  and  histochemical  materials  are  being  developed. 

Patient  Material;  Patients  are  obtained  through  the  Surgical  Neuro- 
logy Branch,  NINDB.  Human  brain  material  is  obtained  at  the  time  of 
operation  from  patients  requiring  neurosurgical  intervention  for  the 
treatment  of  focal  epileptic  seizures. 

Major  Findings;  ^2  brain  biopsies  have  been  received  during  the  year, 
predominately  from  temporal  lobectomies  for  the  treatment  of  focal 
epileptic  seizures.  Unfortunately,  due  to  the  shortage  of  adequately 
trained  technical  assistants,  only  a  few  of  these  have  been  studied. 
The  incidence  of  neoplasm,  gliosis,  atrophy  or  other  disease  awaits 
a  more  thorough  examination  of  these  and  the  other  cases.  In  addition, 
of  approximately  100  autopsies  performed  at  the  NIH,  30  have  been  of 
sxxfficient  interest  for  further  neuropathologic  investigation.  Other 
autopsied  cases  have  been  obtained  from  outside  sources,  particularly 
D.  C,  General  Hospital  and  George  Washington  University  Hospital, 
where  Dr.  Alvord  conducts  regular  brain  cutting  and  microscopic  review 
sessions.  Of  several  hundred  brains  examined  during  the  past  year, 
50  have  been  obtained  for  further  neuropathologic  investigation.  In 
addition,  some  three  dozen  grossly  normal  brains  have  been  acquired 
for  teaching  and  gross  dissection  as  well  as  for  normal  histologic 
controls. 

The  effects  of  various  traumatic  agents  have  also 
been  studied  in  experimental  animals.  With  Dr.  Brace  of  the  National 


R.P.C.  1  (a)  FINDS- 37  (C) 

C®°»  195U  SERIAL  NO. 

PROJECT  DESCRIPTION:  (continued) 

Cancer  Institute,  experiments  have  been  performed  to  determine  the  effects 
of  high  doses  of  X-irradiation  on  the  nervous  system  of  guinea  pigs,  50 
animals  have  been  received  for  histopathologic  study  with  particular 
emphasis  on  changes  in  the  cerebellar  granule  cells.  Interest  centers 
especially  about  the  time  course  of  these  changes,  their  variation  with 
different  doses  of  X-ray  delivered  to  different  parts  of  the  head  and 
bocfy,  and  their  modification  by  drugs  such  as  nembutal.  Other  experi- 
ments are  being  performed  with  Dr»  Lilly  of  the  National  Institute  of 
Mental  Health,  to  determine  the  relative  degree  of  damage  to  the  cerebral 
cortex  by  repetitive  electrical  stimulation  with  different  wave  forms  of 
electrical  current.  One  monkey,  after  seven  weeks  of  daily  prolonged 
stimulation  by  electrical  currents  of  special  wave  characteristics  showed 
moderate  gliosis  of  the  cortex  with  good  preservation  of  neurones.  Other 
animals  are  now  being  prepared  in  an  attempt  to  control  the  effects  of 
operative  trauma  and  of  stimulation  by  different  electrical  wave  forms 
to  test  the  hypothesis  that  repetitive  electrical  stimulation  need  not 
concommitantly  destroy  neurones.  In  addition  to  the  above  experiraents 
of  particular  neuropathologic  interest,  the  laboratory  has  processed 
material  submitted  by  Dr.  Baldwin  concerning  the  ajnygdaloid  nucleus  in 
monkeys,  and  has  received  specimens  from  Drs.  Ajmone-Marsan,  Shy,  and 
Li.  So  far  1|1  cats  and  monkeys  as  well  as  13  miscellaneous  specimens 
have  been  received  for  histologic  examination.  Unfortunately,  much  of 
this  material  has  not  been  processed  due  primarily  to  the  prolonged  short- 
age of  adequately  trained  personnel,  a  deficiency  which  has  only  recently 
been  partially  corrected. 

Significance  to  Neurological  Research;  The  determination  of  the  precise 
type  and  cause  of  disease  of  the  nervous  system  associated  with  focal 
epileptic  seizures  is  of  great  importance  in  the  management  and  treat- 
ment of  such  patients.  Since  it  is  thought  that  many  of  these  patients 
develop  seizures  following  various  trauraatic  disturbances  of  brain, 
either  at  birth  or  afterwards,  and  since,  during  their  neurosurgical 
operation,  the  patients  are  subjected  to  local  electrical  stimulation  of 
the  brain  as  part  of  the  investigation  of  the  functional  org<inization  of 
the  cerebral  cortex  and  subcortical  structures,  the  experiments  in  ani- 
mals provide  an  excellent  opportunity  to  analyze  the  methods  by  which  the 
brain  reacts  to  various  injurious  agents  such  as  X-irradiation  or  electri- 
cal stimulation.  The  acquisition  and  study  of  brains  showing  a  variety 
of  neurological  diseases  is  considered  important,  not  only  for  the  liaisons 
with  civilian  pathologists,  but  also  for  the  development  of  a  well-rounded 
neuropathological  research  program  in  diseases  of  the  nervous  system. 

Proposed  Course  of  Project;  With  the  further  training  of  the  present 
technicians,  it  will  be  possible  to  study  all  of  the  neurosurgical  cases 
in  order  to  arrive  at  a  diagnosis  more  quickly  so  that  the  treatment  of 
the  patients  might  be  benefited.  The  results  of  the  experiments  are 
also  eagerly  desired  as  soon  as  possible. 


(i..-.r:i'.^>. 
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12,   BUDGET  ACTIVITY: 

RESEARCH  /xj 

REVIEW  &  APPROVAL  /~~7 


ADMINISTR/iTION       /~7 
TECHNICAL  ASSISTANCE  /~7 


13,  IDENTIFY  ANY  COOPERilTING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGAI\[IZATIONS,  PROVIDING  FUNDS,  FACILITIES,  ^)R  PERSONl^IEL 
FOR  THIS  PROJECT  IN  EITHER  1955  or  1956:   IF  COOPER^iTING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO. 

National  Cancer  Institute,  Dr,  Kirkland  Brace;  and  Section  on 
Cortical  Integration,  National  Institute  of  Mental  Health,  Dr.  John 
Lilly. 


Hu   IF  THIS  PROJECT  RESEMBLES,  COf'iPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HE^ILTH  SER^/ICE  IDENTIFY  SUCH  PROJECT. 
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17.   LIST  HONORS  /vND  AW/vRDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEi'.R  195U: 
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Project  Description  Sheet 

1.  Neurological  Diseases  and  Blindness  2,  S^irgical  Neurology 

INSTITUTE  '  UBORATORY  OR  BR  INCH 

3.  Clinical  Psychology  4.  .__ 5.NINDB-3q;t;e2 

SECTION  LOCATION  (OTHER  THAN  BETHEoDA)     SERIA|.  NO. 

6,  The  Role  of  the  Temporal  Lobe  in  Perception. 

PROJECT  TITLE 


7.  Laurence  L.  Frost 

PRINCIPAL  INVESTIGATOR(S) 


8*  Mildred  Blevins.  Maitland  Baldwin . , 

OTHtK  INVESTIGATORS 

9.  PROJECT  DESCRIPTION: 

OBJECTIVES :  To  determine  the  part  played  by  the  tempor-:a  lobe  in 
the  perception  of  visual,  auditory,  and  tactuali.  stimuli, 

METHODS  ElMPLOIED; 

a.  Psychological  and  neurological  tests  of  perception  administered 
to  patients  before  and  after  temporal  lobe  surgery. 

b.  Conditioning  experiments  with  monkeys^  ind" chimpanzeLiS  tralred  in 
close  discriminations. 

PATIFNT  MA.TERI-ffiL ;  Temporal  lobe  seizure  patients  from  Surgical 
Neurology  ward.    ^^^^  21        Adult   2g 

Female    U        Child    0 

MAJOR  FINDINGS; 

a.  Generally  speaking,  visu-'.l  perceptual  accuracy  is  somewhat  below 
expectation  for  a  normal. group.  A  rather  marked  .  aoqucnco  of 
perceptions  of  adequate  ".nd  inadequate  quality  is  noted  before 
operation  which  is  more  marked  following  surgical  intervention. 

SIGNIFICANCE  TO  THE  PROGRA^l  OF  THE  INSTITUTE;  Perception  being  a 
major  facet  of  personality,  investigation  along  this  line  is 
necessary  to  full  evaluation  of  temporal  lobe  function  for  the  Branch 
of  Surgical  Neurology. 


R.  ?.  C.  -  la  ^EIDB-33  (C) 

December  1954  SERIAL  NO. 

PROPOSED  COURSE  OF  PROJECT:  Continuation  of  present  lines  of  inquiry- 
modified  as  further  investigation  dictates.  This  project  is  allied 
with  projects  entitled  Mechanisms  of  Memory  and  Visual  Field  Defects 
Following  Temporal  Lobectomy,  Branch  of  Surgical  ifeurolop^- , 
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11.     rUDGET  DATA: 
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12.     BUDGET  ACTIVITY: 


RESEARCH  .'X  *  /DMINISTIiiVTION  i^ 

REVIEIff  &  APPROVAL  L.  J        TEGHNIC..L  ASSIST  .NCE       Q 


13.      IDENTIFY   'NY  COOPERATING  UNITS  OF  THT:   PUBLIC  HE.iTH  SERVICE,   OR 

OTHER  ORGANIZATIONS,   PROVIDING  FLINiJS,   FaCILITIES,  OR  PERSONNEL  FOR 
IHIS  PROJECT  IN  EITHER  1955  or  1956:      IF  CJOPERVTING  UNIT  IS 
WITHIN  NIH  INDICATE  SERLiL  NO(S)    (ITEM) 

NONE 


lU.     IF  THIS  PROJECT  RESEMBLES,   COMPLEMENTS,  OR  PARiLELS  RESE-ARCH 
DONE  ELSEVJHERE  IN  THE  PUBLIC  H^  LTtI  SERVICE   (WIHOUT  INTER^t 
CHANGE  OF  PERSONNEL,   FACILITIES  OR  FUITOS),   IDENTIFY  SUCH  RESEiARCH: 
(EY  SERIAL  NO,(S)   IF  "IIHIN  NIH) 


NONE 
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16»     LIST  PUBLIC 'nONS  O'THER  TH.N  ABSTRACTS  FROM  TFIIS  PROJECT  DURING 
CALEITOAR  YE-\R  19Skl 

NONE 


17.     LIST  HONORS   \m   WARDS  TO  PERSONNEL  REL.;TIWG  TO     THIS  PROJECT 
DURING  CLEKIDAR  YEAR  19Ski 


NONE 
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1,  Neiirological  Diseases  and  Blihdriess  2.  Svirgical  Neurology 

INSTITUTE  UBORATGRY  OR  BRANCH 

3.  Clinical  Psychology  U, ^ 5  J)JIMDB-39(C' 

SECTION  LOCATION  (OTHER  THAN  BETHESDA)   SERIAL  NO. 


6,  Function  of  the  Temporal  Lobe  in  the  Recording  of  Experiences* 
PROJECT  TITLE 


7.  Laiorence  L.  Frost 

PRINCIPAL  INVESTIGATOR (S) 


Maitland  Baldwin.  Mildred  Blevins«  Charles  Wood 
OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION: 

OBJECTIVES;  ,  ,  ,     .,,  .^     ^  -, 

a1  To  determine  the  role  of  the  temporal  lobe,  with  its  central 

connections,  in  learning,  recollection,  and  recall. 

METHODS  EMPLOYED; 

a.  Psychological  and  learning  tests  administered  to  patients  with 
temporal  lobe  epilepsy  prior  to  and  following  removal  of  one  or  the 
other  temporal  lobe. 

b.  Conditioning  experiments  using  monkeys  and  chimnanzees  to  be 
subjected  to  bitemporal  removal. 

c.  Observation  of  imitative  learning  and  general  rotentiveness  in 
infant  rhesus  monkeys  who  have  had  both  temporal  lobes  removed. 

PATn:NT  ILITERLIL;  Temporal  lobe  seizure  patients  from  Surgical 


Neurology  ward. 

Male 
Female 

21 

Adult 
-Chili 

25 
0- 

MAJOR  FINDINGS: 

a.  Learning  speed  and  recall  ability  does  not  appear  greatly 
affected  by  a  pathological  or  absent  temporal  lobe.  The  greatest 
deficit  to  learning  and  recall  appears  to  be  in  the  area  of  attenti 
to  task  and  ability  to  concentrate.  During  a  few  episodes  of 
noticeably  active  behavior  continuing  over  a  period  of  hours  to  day 
and  during  which  the  electroencephalogram  showed  a  mild  to  marked 


R.P  .  C.  -  la  NIiroB-39  (C) 

December  1954  SERIAL  NO. 

increase  in  abnormality  in  one  temporal  lobe,  recall  for  the  event 
by  the  patient  appears  to  bear  a  direct  relationship  to  the  amoun  t 
of  the  abnormality ► 

b.  Conditioning  experiments  on  monkeys  indicated  a  mild  loss  in 
ability  to  respond  to  the  conditioned  stimulus  while  the  amygdaloid 
nucleus  was  stimulated  electrically, 

c.  Infant  monkeys  who  have  had  both  temT:)oral  lobes  removed  have 
learned  imitatively  from  cage  mates  and  have  responded  to  condi- 
tioning experiments. 

SIGNIFICANCE  TO  THE  PROGRAM  OF  THE  INSTITUTE;  Patients  suffering 
from  temporal  lobe  seizures  frequently  complain  of  memory  loss,  and 
their  behavior  during  "automatic"  episodes  frequently  aocompaning 
such  seiziores  is  usually  lost  to  them.  This  project  hopes  to  point 
the  way  toward  a  solution  o  f  this  "experience  recording"  problem. 
As  such  it  is  a  large  part  of  the  entire  program  of  the  Branch  of 
Surgical  Neurology 

PROPOSED  COURSE  OF  PROJECT;  Attempting  to  develop  refined  measures 
of  learning  and  retention  to  apply  to  humans.  This  project  is 
allied  with  project  titled  Mechanisms  of  Memory,  Branch  of  Surgical 
Neurology, 
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11.  BUDGET  DATA: 


FY  1955 
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TOTAL 
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OTHER, TOTAL 
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$2,600 
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0.5     1 
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12.  BUDGET  ACTIVITY: 


1 


RESEARCH  (..X.'  ADi'iINISTRnTIoN 

REVIEW  &  APPROVAL  U  Tji,CHNICaL  iiSSIST.-il^'CE   Ui 


13.   IDENTIFY  MY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE^  OR 
OTHER  ORGANIZATIONS^  PROVIDING  FUNDS'^  FACILITIES^  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1955  or  1956:   IF  COOP^UTING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S).  (iTEl-l) 


NONE 


14. .  IF  THIS  PROJECT  RESE14BLES'V  COMPLErlENTS^  OR  PAR"iLLELS  RESEARCH 

DONE  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERSW^NGE 
OF  PERSONNEL'Y  FACILITIES  OR  FUNDS))  IDENTIFY  SUCH  RESEARCH: 
(BY  SERIAL  NO.  (S)  IF  WITHIN  NIH) 


NONE 


R.  P.   C.   -  3 

December  195U  Analysis  of  NIH  Program  Activities 


Honors,  Awards,   and  Publications  Sheet 


15.      NProB~39    (C) 
SERIAL  NO, 


16.     LIST  PUBLIC:.TIONS  OTHER  TH  .N  alSTR.'iCTS  FROM  THIS  PROJECT  DURING 
G:'j:,EfroaR  YEAR  19$h; 


NONE 


17.     LIST  HONORS   \W  AWARDS  TO  PERSONNEL  RELATING  TO   THIS  PROJECT 
DURING  C  LEIDAR  YE".R  19 Shi 

NONE 
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!•  Neurolo?;ical  Diseases  T.nd  Blindness  2.  Surgical  Neurology 

INSTITUTE  '  LABORATORY  OR  BR/vNCH 

NINDB  ^ 

3.  Clinical  Psychology  U» 5.   ^0  ^^ > 

SECTION  LOCATION  (OTHER  THAN  BSTHESDaT   SERIlLNC 


6»  Speech  Areas  in  Man 


PROJECT  TITLE 
7.  Laurence  L.  Frost 


PRINCIPAL  INVESTIGATOR(s; 
8.  Maitland  Baldwin     


OTHER  I1WESTI!}AT0RS 

9.  PROJECT  DESCPJi^TION: 

OBJECTIVES:  Location  of  brain  areas  involved  in  the  production 
and  compatisoh  of  Speech.'- 

METHODS  EMPLOYED;  Speech  testing  of  conscious  patiimts  while 
the  exposed  brain  is  being  electrically  stimulated, 

PATIENT  MATERIAL;   Temporal  lobe  seit'.ure  patiwnts  from  Surgical 
Neurology  ward.    ^ale     25     (\dult    25 

Female     T        Child     T 
MAJOR  FINDINGS;  There  has  been  no  gross  evaluation  of  data. 
Such  .areas  located  indicate  three  major  araas  motor  speech, 
receptive  speech,  and  expressive  speech, 

SIGNIFICANCE  TO  THE  PROGRAM  OF  THE  INSTITUTE;  Q^^g  ^^   ^j^g  ^^^^  ^^ 

the  Branch  is  to  determine  functional  localization  areas  of  the 
brain.  This  project  is  designed  to  give  information  regarding  the 
areas  necessary  for  comprehension  and  production  of  speech. 


PROPOSE  COURSE  OF  PROJECT:  This  project  is  allied  wiUr  project 
titled  An  Investigation  of  Speech  Function  Localized  in  the 
Temporal  Areas  of  Man, 
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12.  BUDGET  ACTIVITY: 


RESEARCH 


(  X  I  ADMINISTRATION 


Q 


REVIEW  &  APPROVAL  C.\  TECHNICAL  ASSIST/iNCE   tJ 


13.   IDENTIFY  ANY  COOPERATING  UNITS  OF  THS  PUBLIC  HEALTH  SERVICE"^  OR 
OTHER  OR^iNI.ATIONS'^  PROVIDING  FUNDS-y  FACILITIES^  OR  PERSONIvfEL 
FOR  THIS  PROJECT  IN  EITHER  1955  or  1956:   IF  COOPERATING  UNIT 
IS  WITHIN  NIH  INDICATE  SERIAL  NO(S)  (iTEI'-l) 

NONE 


U.  IF  THIS  PROJECT  RESEMBLES^  CONPLEMENTP^  OR  PARALLELS  RESEARCH  DONE 
ELSEyHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (VJITHOUT  INTERC-HiiNGE  OF 
PERSONNEL!  FACILITIES  OR  FUNDS )'r  IDENTIFY  SUCH  RESEARCH:   (BY 
SERIAL  NO.  (3)  IF  WITHIN  NIH) 


NONE 
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16.     LIST  PUBLICATIONS  OTKER  THAN  ABSTRACTS  FROM  THIS  PIWJECT  DURING 
C  LENDAR  YEAR  19Shs 

NONE 


17,     LIST  HONORS    m  AWARDS  TO  PFRSONI^EL  PJiLATING  TO  THIS  PROJECT 
DURING  C^LENDA.R  YEAR  195ijs 

NONE 
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1»  Neurological  Diseases  and  Blindness  2b  Surgical  Neurology 
INSTITUTE  LABOR.. TORY  OR  BRVNC^f 


3o  Clinical  Psychology   Uo 


^  KINDS  , 

5.  ^1  (c; 


SECTION  LOCATION  (OTHER  TH  .N  EElTiESDA)  SERIivL  R 


6,  Personality  Characteristics  of  Temporal  Lobe  Epileptics < 
PROJECT  TITLE 


To  Laurence  L,  Frost 


PRINCIPAL  INVESTlGATORtS) 


8,  Maitland  Baldwin,  Mildred  Blevins,  Charles  Hood 

OTHER  INVESTIGATORS 

9,  PROJECT  DESCRIPTION: 
OBJECTIVES! 

a.  To  determine  personality  characteristics  that  are  common  to  or 
frequent  in  individuals  with  epilepsy  owing  origin  to  one  or  the 
other  temporal  lobe. 

b.  To  determine  the  possible  role  played  by  the  temporal  lobe  in 
the  formation  of  personality, 

c.  To  determine  the  personality  characteristics  of  an  individual 
who  has  had  one  or  both  temporal  lobes  removed, 

METHODS  EMPLOYED; 

a.  Psychological  tests  administered  before  and  after  temporal 
lobe  surgery. 

b.  Observation  of  primates  (monkeys,  chimpanzees)  before  and 
following  removal  of  the  temporal  lobe  bilaterally, 

PATIENT  >L.TERIAL;  Temporal  lobe  seizure  patients  from  Surgical 
Neurology  ward.    ^^^^  ^^  ;,^^^  ^^ 

Female  '__£__      Child    p 
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MAJOR  FIIIDINGS; 

a.  Survey  of  a  portion  of  the  material  thus  fai'  collected 
indicates  three  outstanding  areas  of  functioning  in  the^se  patients 
that  are  on  the  whole  different  from  a  random  selection  of  the 
population: 

1.  A  test  involving  learning,  attention,  concentration, 
visual-motor  speed,  and  memory  is  constantly  and  markedly 
lowered  when  compared  with  other  testing  areas. 

2»  A  test  involving  appraisal  of  relationships  and  visual 
recognition  and  identification  is  most  usually  high  compared 
with  other  testing  areas  as  is 

3.  1  test  involving  judgement. 

These  several  areas  when  considered  together  indicate  that  these 
individuals  may  exercise  adequate  functioning  in  many  areas  of 
personality  and  of  social  fitness,  however  when  it  becomes 
necessary  for  them  to  carry  out  these  functions  in  a  life  situa-^ 
tion  their  performance  falls  below  what  would  be  exT-ected  from 
them* 

b.  Several  infant  rhesus  macaque  monkeys  have  had  their  temporal 
lobes  removed  bilaterally  and  as  they  mature  will  be  compared 
with  contacts  of  the  same  age  and  sex.  In  the  relatively  short 
time  since  the  operation  procedures,  little  or  no  change  is  noted* 

c.  Following  removal  of  one  temporal  lobe,  human  patients  exhibit 
an  increase  in  cantrol  personality  characteristics  which  existed 
before  operation,  but  which  were  not  marked.  For  example,  a 
mildly  hostile  person  before  surgery  may  show  a  marked  increase 

in  behavior  best  described  as  demanding.  Frequently  they  are  seen 
to  become  more  out-going,  more  talkative,  and  in  some  cases, 
seem  to  desire  more  physical  contact  with  their  environment. 
Primate  studies  here  are  indicated  in  b. 

SIGNIFICANCE  TO  THE  PROGRAM  OF  THE  INSTITUTE;   As  psychological 
alterations  in  temporal  lobe  seizure  patients  are  one  of  the 
outstanding  features  recognized  by  investigators  in  this  area,  the 
significance  is  rather  large. 

PROPOSED  COURSE  OF  PROJECT;  A  continuation  of  present  lines  of 
investigation  only  as  modified  by  thorough  evaluation  of  all  data 
as  given  during  the  present  calendar  year,   Y^is  project  is  allied 
with  project  entitled  Mechanisms  of  Memory,  branch  of  Surpical 
Neurology, 
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12,     EUDGET  ACTIVITY: 


RESEARCH  ij^l    -.DMINISTRiTIOW 

REVIEVJ  &  APPROVAL     T"]      TECH  NIC '.L  ;;SSIST.;NCE 


13»     IDENTIFY  AMY  COOPER  TING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR 

OTHER  ORG  .NIZATIONS,   PROVIDING  FUr©S,   FACILITIES,   OA  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1955  or  1956:      IF  COOPER.vriNG  UNIT  IS  WITHIN 
NIH  li^ICATE  SERL^L  NO(S)    (ITEM) 


NONE 


lU.      IF  THIS  PROJECT  RESEMBLES,   COMPLEfflNTS,   OR  PAR'iLELS  RESE  .RCH  LONE 
ELSElA^HFRE  IN  THE  PUELIC  HEALTH  SERVICE   (I'lffiOUT  INTERCH  JMOE  OF 
PERSONNEL,   FACILITIES  OR  FOTILS),   IDENTIFY  SUCH  RESEARCH:      (BY 
SERI'vL  NO,(S)   IF  WTHIN  NIH) 


NONE 
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16,     LIST  PUBLICATIONS  OTHER  IHIN  AESTR.ACTS  FROM  THIS  PROJECT  DURING 
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Project  Description  Sheet 

1.  Neurological  Diseases  and  Blindness   2.  Surgical  Neurology 
INSTITUTE  "      BRANCH 

3,  Neurosurgical  Service       U.  5.  NIKI)B-^2  (C) 

SECTION  LOCATION  SERIAL  NO. 

6.  Hearing  defjcits  follotJing  tenporal  lobectomy 

PROJECT  TITLE 

7.  John  T.  Lord,  M.  D.  . 

PRINCIPAL  INVESTIGATOR 

8.  Maitland  Baldwin,  M.  D.  and  Paul  Chatfield,  M.  D. 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  To  elucidate  the  relative  importance  of  the  left  and 
right  audito-receptive  cortex  of  the  temporal  lobes  of  man  in  hearing. 

Methods  Employed;  Pre-  and  postoperative  audiometry  in  patients  sub- 
jected to  temporal  lobectomy  for  cerebral  seizures. 

Patient  Material;  Adult  males:    k 
Adult  females:  3 

Major  Findings;  In  contradistinction  to  previous  reports,  there  is 
suggested  evidence  that  complete  resection  of  a  single  temporal  lobe 
may  result  in  significant  hearing  loss.  It  is  further  tentatively 
suggested  that  resection  of  the  dominant  temporal  lobe,  when  followed 
by  a  receptive  type  of  aphasic  disorder,  results  in  a  marked  bilateral 
hearing  loss. 

Significance  to  Neurological  Research;  The  functional  role  of  the 
auditory  pathways  may  be  more  clearly  elucidated,  thereby  facilitating 
neurological  diagnosis  in  temporal  lobe  lesions,  both  from  the  stand- 
point of  localization  and  lateralization.  It  is  hoped  that  the  deaf- 
ness following  dominant  hemisphere  resection  may  be  established  to  be 
in  part  responsible  for  the  receptive  aphasic  disorder  and  that  re- 
education of  the  speech  function  may  be  more  readily  accomplished  vrith 
suitable  sound-amplifying  devices. 

Proposed  Course  of  Project;  Detailed  pre-  and  postoperative  audio- 
metric  studies  will  be  carried  out  on  all  patients  to  be  subjected  to 
temporal  lobectomy  in  treatment  of  cerebral  seizures.  If  practicable, 
audiometry  will  be  performed  in  the  human  operating  room  in  the  course 
of  tenqjoral  resection,  as  an  adjunct  to  speech  testing* 


R.P.C.  2 
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10.   NINDB-^2.  (C) 
SERIAL  NO. 


11.   BUDGET  DATA 

EST. 
EXPEND. 

BUDGETED  POSITIONS 

MAN  YEARS 

PATIENq 

PROF. 

OTHER  TOTAL 

PROF 

OTHER 

TOTAL 

DAYS  1 

FY  1955 

$3,000 

3 

-     3 

0.9 

I 

0.9  i               1 

FY  1956 

$3,050 

3 

-  !  3 

0.9 

i 

j       1 
0.9  I      1 

12.  BUDGET  ACTIVITY: 

RESEARCH  /T^ 

REVIEW  &  i\PPROVAL  /~7 


ADMINISTRATION       /~7 
TECHNICAL  ASSISTilNCE  /~7 


13.   IDENTIFY  ANY  COOPERATING  UI«TS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORG/iNIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1955  or  1956:  15'  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO. 


lin   IF  THIS  PROJECT  RESETTLES,  COMPLEMENTS,  OR  PARilLLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  IDENTIFY  SUCH  PROJECT. 
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15.   NINDB-^2  (C) 


SERIAL  NO. 


iF,     LIST  PUBLICATIONS  OTHER  THAN  ABSTR/iCTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  195U: 


17.  LIST  HONORS  AND  AW/JIDS  TO  PERSONNEL  RELiTING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1951^: 

Special  U,  S.  Public  Health  Service  Fellowship  in  Neurophysiology 


R.P.C.  1 
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1,  Neurological  Diseases  and  Blindness    2,  Surgical  Neurology 
INSTITUTE  BRylNCH 

3.  Neurosurgical  Service        U.  5.   NINDB-43  (C) 

SECTION  LOCATION  SERIAL  NO. 


6,  Vestibular  representation  in  the  temporal  lobe 
PROJECT  TITLE 

7,  John  T.  Lord,  M.  D. 


PRINCIPAL  INVESTIGATOR 

8,  Maitland  Baldwin,  M.  D.  and  Paul  Chatfield,  M,  D. 

OTHER  INVESTIGATORS 

9«  PROJECT  DESCRIPTION 

Objectives;  To  provide  further  information  concerning  the  influence 
of  the  intact  temporal  lobe  upon  vestibular  reflexes  in  postural  and 
ocular  adaptation. 

Methods  Employed;  1.  Meastirement  of  nystagmoid  preponderance  follow- 
ing caloric  stimulation  in  patients  subjected  to  teir^ioral  lobectomy 
for  treatment  of  cerebral  seizures. 

2,  Measurement  of  postural  disturbances  and  adap- 
tation to  same  following  caloric  irrigation  in  a  similar  group  of 
patients , 

Patient  Material;  Adult  Males:    11 
Adult  Females;   7 

Major  Findings;  Nystagmoid  preponderance  was,  in  general,  lateralized 
to  the  side  of  the  lesion  and  was  accentuated  both  with  respect  to  the 
intact  and  to  the  operated  hemisphere.  The  first  groi;^  of  ten  patients 
was  examined  using  subjective  vertigo  as  the  index  of  preponderant 
vestibular  disturbance.  This  was  found  to  be  an  unreliable  method  of 
examination^  Chronic  studies  up  to  six  months  following  an  anatomically 
controlled  temporal  resection  show  inconsistencies  in  the  lateralization 
of  the  preponderance,  suggesting  that  the  preoperative  lesions  which 
were  of  a  chronic  nature  could  not  be  lateralized  reliably  without 
refinements  in  this  technique.  In  a  smaller  group  of  patients  postural 
disturbances  were  recorded  cinematographically  with  a  special  apparatus. 

Significance  to  Neurological  Research;  If  it  is  felt  that  this  method 
is  sufficiently  reliable  and  if  further  consistencies  appear  between 
both  the  lateralization  and  the  localization  of  the  confirmed  lesion 
and  the  preponderant  vestibular  disturbance,  the  method  will  be  of  con- 
siderable value  in  the  localization  of  cerebral  damage  and  will  further 
the  efficiency  by  which  epileptogenic  foci  are  localized. 


D;c*^i95U^^^     ■  NINDB-/^7  (C) 

^^^*  ^^^^  .  5ERIAL  NO. 


PROJECT  DESCRIPTION  (continued) 

Proposed  Course  of  Project;  At  present  there  is  no  evidence  supporting 
the  claim  of  Halpike  and  Carmichael  that  the  center  for  calorically 
induced  nystagmus  occupies  the  posterior  temporal  region  only.  Pre-  and 
postoperative  studies  of  nystagmoid  preponderance  and  postural  disturbance 
and  adaptation  will  be  carried  out  in  patients  suffering  from  tenporal 
lobe  epilepsy. 
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10.  NINDB-4?  (C) 
SERIAL  NO. 


11.   BUDGET  DATA 


EST. 
EXPEND. 

1  BUDGETED  POSITIONS 

MAN  YEARS 

PATIENIi 

1  PROF.  OTHER  i TOTAL 

PROF.  [OTHER  TOTAL 

DAYS 

FY  1955 

$3,000 

1             1 
1  3      -    3 

I 
0.9  !  —    0,9 

FY  1956 

$3,050 

1        ! 

i  3   !   ~  j  3 

1 
0.9  !  —   I  0.9 

12.   BUDGET  ACTIVITY: 

RESEARCH         ^ 
REVIEW  &  APPROVAL  /~~7 


ADMINISTRATION       /~7 
TECHNICAL  ASSISTANCE  /~7 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1955  or  1956;  IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO. 


Hu   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PAR/vLLELS  RESEjlRCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  IDENTIFY  SUCH  PROJECT. 
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15.   NINDB-^4-3  (C) 
SERIAL  NO. 


1^;;  LIST  PUBLICATIONS  OTHER  TE-iN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEilR  195Uj 


Tf.     LIST  HONORS  AND  AWARDS  TO  PERSONNEL  REL/\TING  TO  THIS  PROJECT  DURING 
CALENDAR  YE/iR  19Ski 

Special  U.  S.  Public  Health  Service  Fellowship  in  Neurophysiology 
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1,  NeviT'^liBgical  Diseases  and  Blindness  2.  On'hthalmolafiy 


INSTITUTE  LABORATORY  OR  BRANCH 


3.  CliRiPal     U. 5. NINDB-4^(C; 

SECTION        LOCATION  (IF  OTHER  THAN  BETHESDA)       SERIAL  NO. 


6,  The  Fathogengsig  and  Treatment  gf  Granulematgius  Uveiti; 
PROJECT  TITLE 


7.  Ralph  W.  Ryan.  M.D. 


PRINCIPAL  INVESTIGATOR (S) 


3.  John  J.  Culligan.  M.D.;  Jpjnes  F.  O'Rourke.  M.D.!  Gilbert  Iser.  M.D,; 
OTHER  INVESTIGATORS 
,^ Leon  Jacobs.  Ph.D..  NMI. 


9.  PROJECT  DESCRIPTION; 

"Uveitis",  or  non-purulent  inflammation  of  the  uveal  tract, 
takes  one  of  two  clinical  forms:  (l)  a  "non-granulomatous"  type, 
which  is  thought  to  represent  a  hypersensitive  state  to  bacterial 
products,  and  (2)  a  "granulomatous"  type,  which  is  due  to  direct 
invasion  of  the  uveal  tract  by  the  infecting  organism.  Of  the  granu- 
lomatous variety,  many  cases  formerly  thought  to  be  tuberculous  in 
origin  have  been  shown  recently  tc  be  due  to  infection  with  a  parasite 
which  morphologically  resembles  Toxoplasma .  Because  in  cases  of 
congenital  toxoplasmosis,  uveitis  is  a  most  common  finding,  the  parasite 
found  in  adult  eyes  is  presumptively  al3«  Toxoplasma.  The  questi'=»n  of 
its  identity  has  been  raised,  however,  by  several  workers  on  the  basis 
of  the  similarity  of  serological  survey  results  on  groups  of  individuals 
with  and  without  eye  disease.  The  identification  of  the  organism 
depends  on  adequate  study  of  a  large  number  of  cases  which  have  been 
given  exhaustive  medical  study  and,  if  possible,  on  the  investigation 
of  parasites  isolated  from  the  eye,  should  the  opportiinity  arise. 

Objectives;  To  improve  diagnostic  methods  in  relation  t© 
granulomatous  uveitides. 

To  determine  etiological  factors  involved  in  causation  of 
granulomatous  uveitis  more  definitively  than  they  are  presently  known. 

To  discover  new  causative  agents  in  this  disease  if  possible. 
Particularly  to  evaluate  the  incidence  of  toxoplasmosis  as  a  causative 
factor. 

To  evaluate  treatment  regimens  in  granulomatous  uveitis,  and 
in  particular  in  toxoplasmic  uveitis. 


R.P.C.-2  NINDB-^^  (C) 

Deo.  1954  SERIAL  NO. 


Methods  employed ;  Referred  patients  with  a  diagnosis  of  acute 
or  chronic  granulomatous  uveitis  will  be  accepted  for  admission  to 
the  Clinical  Center.  Where  practical  the  treatment  ordered  by  the 
referring  physician  will  be  continued  while  the  patient  undergoes 
diagnostic  studies  either  as  an  in-patient  or  out-patient. 

The  patient  will  be  studied  by  careful  history  and  clinical 
evaluation,  X-rays,  laboratory  tests,  intradermal  tests,  special 
examinations  of  various  types  as  they  may  be  indicated,  to  determine 
the  presence  of  systemic  manifestations  of  disease.  Thorough  ocular 
examination  will  be  carried  out,  using  the  best  instruments  available 
and  such  techniques  as  ophthalmoscopy,  biomicroscopy,  refraction  and 
gonioscopy, 

Since  toxoplasmic  uveitis  is  of  special  interest  in  this  study, 
every  effort  will  be  made  to  exclude  other  known  possible  causes  of 
uveal  tract  disease  to  strengthen  presumptive  diagnoses  of  toxoplasmic 
uveitis  from  such  evidence  as  positive  methylene  blue  dye  tests  and 
positive  toxoplasmin  tests. 

Specimens  of  aqueous,  vitreous,  or  other  material  taken  from 
eyes  by  paracentesis  or  after  enucleation  will  be  examined  by  various 
laboratory  techniques  to  identify  etiological  agents  where  feasible. 

Active  cases  presumed  due  to  Toxoplasma  gondii  will  be  treated 
by  permission  of  the  referring  physician,  using  such  agents  as 
pyrimethamine,  the  sulfa  drugs,  corticosteroids,  passive  antibody 
transfer  and  others  which  ma''  appear  logical  or  promising.  Cases  due 
to  other  causes  may  be  treated  if  of  research  interest,  if  agreeable 
to  the  referring  physician. 

Animal  experimentation  will  be  used  both  in  advancing  diagnostic 
methods  and  treatment  regimens  wherever  such  studies  appear  rational 
and  useful. 

Patient  Material ;  Granulomatous  uveitis  cases  obtained  by 
physician  referral, 

Ma.jor  Findings  in  1954- 1  A  report  was  presented  to  the  September 
1954-  annual  meeting  of  the  American  Academy  of  Ophthalmology  on  the 
incidence  of  presumptive  cases  of  toxoplasmic  uveitis  among  the  cases 
seen  here.  The  paper  also  described  the  therapeutic  results  and  side 
effects  on  the  active  cases  treated  with  pjnrimethamine  and  sulfas, 

A  report  was  delivered  by  Doctor  Leon  Jacobs  of  the  National 
Microbiological  Institute  at  the  September  meeting  of  the  International 
Congress  of  Ophthalmology.  This  concerned  production  of  experimental 
anterior  granulomatous  toxoplasmic  uveitis  in  rabbits.  The  value  of 
this  technique  is  in  obtaining  a  suitable  uniform  animal  preparation 
with  which  to  test  the  value  of  treatments,  as  well  as  to  observe 
the  course  of  proven  toxoplasmic  uveitis. 

It  seems  convincingly  shown  that  one  may  use  the  diagnostic 
methods  previously  described  to  arrive  at  acceptable  presumptive 
diagnoses  of  toxoplasmic  uveitis.  Active  cases  may  be  expected  to 
show  therapeutic  response  to  treatment  with  pyrimethamine  and 
sulfadiazine , 


B  p  r   o  NINDB-^4  (C)  . 

^•^•^"  "^  SERIAL.  NO. 

Significance  of  Program;  Uveitis  may  be  responsible  for  as 
much  as  from  IO5S  to  15^  of  blindness  in  adults.  From  25%   to  50%  of 
such  cases  may  be  due  to  the  Toxoplasma,  The  findings  in  regard  to 
diagnosis  and  treatment  thus  assume  considerable  importance  to 
ophthalmologists.  It  is  of  considerable  value  to  the  Institute 
to  have  so  quickly  achieved  some  pre-eminence  in  this  phase  of 
ophthalmic  research. 

Proposed  Course  of  Project;  The  study  of  toxoplasmic  uveitis 
has  been  divided  logically  into  three  phases.  The  first,  concerning 
an  acceptable  method  of  diagnosis  and  a  successful  therapeutic  regimen 
has  been  completed. 

A  second  phase  was  formulated  to  determine  the  best  regimen  of 
pyrimethamine  and  sulfa  drugs  to  use  in  therapy.  Determination  of 
pyrimethamine  levels  in  body  fluids  and  tissues  is  a  necessary  factor 
in  this  phase  of  study. 

The  third  phase  would  be  the  evaluation  of  adjuvant  therapy 
for  use  with  pyrimethamine  t nd  the  sulfa  drugs.  Corticosteroids  and 
passive  antibody  transfer  are  examples  of  adjuvant  therapy  logically 
requiring  evaluation. 

Present  status ;  Phase  one  has  been  reported  on.  Active  cases 
are  available  for  treatment.  However,  Phase  2  has  been  held  up  since 
September  because  of  unavailability  of  determinations  of  body  fluid 
pyrimethamine  levels.  An  attempt  to  solve  this  problem  by  filling 
the  vacancy  for  a  pharmacologist  on  the  Eye  staff  was  rejected  by  the 
Institute  Director.  No  laboratory  facilities  have  been  made  available 
to  the  Ophthalmology  Branch  for  this  work,  though  an  improvised 
laboratory  was  tentatively  arranged  in  the  in-patient  eye  clinic  for 
the  use  of  a  pharmacologist  to  begin  this  work. 


R.P.C.  L, 
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lO.NINDB-4^4  (C) 
SERIAL  NO. 


11.  BUDGET  DATA: 

1  ESTIMATED 

BUDGETED  POSITIONS 

MAN  YEARS 

PATIENT 

1  EXPENDITURES 

PROF  OTHER 

TOTAL 

PROF  1  other!  TOTAL 

DAYS 

FY; 1955  ' 

1  $25,000 

h             3 

7 

1.5   1.2   2.7         i 

FY  1956 

$26,800 

4      3 

7 

1.5  1  1.2   2.7 

12.  BUDGET  ACTIVITY: 

RESEARCH  [^ 

REVIEW  &  APPROVAL  O 


ADMINISTRATION  O 

TECHNICIAN  ASSISTANCE    [J 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1955  OR  1956 :  IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  l). 


Dr.  Leon  Jacobs  of  the  National  Microbiological  Institute, 
Laboratory  of  Tropical  Diseases,  is  carrying  on  animal,  tissue 
culture,  and  epidemiological  investigation  of  Toxoplasma  gondii 
in  collaboration  with  our  Branch,  He  furnishes  facilities  and 
supervision  for  the  methylene  blue  dye  test  and  the  complement 
fixation  test  and  prepares  toxoplasmin  antigen  for  clinical  use. 
Miss  M,  K.  Cook  who  performs  the  dye  tests  is  furnished  all 
needed  facilities  and  supervision  in  Doctor  Jacobs'  laboratory. 

14..  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH 
DONE  ELSEVfflERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH: (BY 
SERIAL  NO(S)  IF  WITHIN  NIH). 

This  complements  animal  experimentation  carried  on  by  Dr.  Don  Eyles 
at  the  Memphis  Public  Health  Service  facility. 


R.P.C.-5 
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15.  NINDB-'i44  (C) 
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16.   LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1954: 

1,  Ryan,  R.W.;  Hart,  W.M.j  Culligan,  J.J.;  Gunkel,  R.D.j 
Jacobs,  L,;  and  Cook,  M.K.  Diagnosis  and  Treatment  of 
Toxoplasmic  Uveitis,  Trans.  Amer,  Acad.  Ophth.  and  Otol., 
Nov. -Dec,  1954. 

2.  Jacobs,  L. ;  Hart,  W.M. ;  Ryan,  R.W. ;  and  Cook,  M.K. 

The  Production  of  Experimental  Ocular  Toxoplasmosis  in 
Rabbits,  Prooedures  of  the  XVII  Internat'l,  Cong.  Ophth. 
Sept.  1954. 

3.  Jacobs,  L.;  Ryan,  R.W. j  Cook,  M.K.;  and  Hart,  ¥.M,  Toxo- 
plasmosis, a  common  infection,   (a  brochure  prepared  for 
distribution  with  Exhibit  in  4. ) 

4.  Exhibit,  Toxoplasmosis.  A  common  infection.  XVII  Internat'l. 
Congress  of  Ophthalmology  and  American  Academy  of  Ophth,  and 
Otol,,  New  York,  Sept.  1954. 


17.   LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT 
DURING  CALENDAR  YEAR  1954: 


R.P.C.  1 
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1.  Neurological  Diseases  and  Blindness      2,  Ophthalmology 

INSTITUTE  LABORATORY  OR  BRANCH 


3.  k, '?»NINDB-^5  (C) 

SECTION        LOCATION  (IF  OTHER  THAN  BETHESDA)         SERIAL  NO. 


6.  The  Effect  of  Administration  of  Certain  Amino  Acids  on  the  Course 
PROJECT  TITLE 

of  Familial  Pigmentary  Degeneration  of  the  Retina  (Retinitis 

Pigmentosa) 


7.  Ralph  W.  Ryan.  M.D. 

PRINCIPAL  INVESTIGATOR(S) 


8.  John  J.  Culligan.  M.D. ;  James  F.  O'Rourke,  MoD. 
OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION; 

In  the  absence  of  definite  proof  as  to  whether  the  degeneration 
of  neural  cells  or  vascular  channels  is  the  primary  process ,  it  appears 
logical  that  the  chance  of  retarding  or  arresting  the  degenerative 
process  by  providing  better  nutrition  of  neural  tissue  should  be  in- 
vestigated. Doctor  Donald  Tower's  work  suggests  accomplishment  of 
this  by  oral  use  of  1-asparagineo 

Objectives ;  To  test  the  effect  of  such  drugs  as  levo-asparagine 
and  glutamic  acid  on  clinical  cases  of  retinitis  pigmentosa  to  see 
whether  retardation,  arrest,  or  regression  of  the  degenerative  process 
can  thus  be  accomplished. 

Methods  employed;  Careful  ocular  examinations  with  frequent 
charting  of  the  visual  fields  to  determine  changes  of  small  degree 
while  being  treated  over  a  period  of  months  with  the  chosen  amino 
acid  substance. 
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Patient  Material;  A  small  number  of  selected  patients  with 
typical  retinitis  pigmentosa,  preferably  very  early  in  the  degenerative 
process,  will  be  accepted  on  referral  by  physicians » 

Ma.jor  Findings  in  195^;  On  two  patients  on  treatment  for  a 
relatively  short  period  of  months,  no  significant  change  was  observed 
in  ocular  findings. 

Significance  to  Institute  Program;  Retinitis  pigmentosa  is  a 
representative  of  a  number  of  degenerative  diseases  of  the  retina 
responsible  for  a  significant  percentage  of  the  cases  of  severe  visual 
loss  in  adults. 

Proposed  Course  of  Pro.ject;   The  most  desirable  cases  to  test 
this  treatment  are  very  difficult  to  find.  Since  the  drugs  are  very 
expensive,  it  is  felt  that  a  preliminary  trial  should  be  limited  to  a 
very  small  number  of  patients  who  as  nearly  as  possible  fulfill  our 
criteria.  Treatment  on  these  should  be  continued  long  enough  for 
further  degeneration  to  have  been  measurable  if  untreated. 
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11.  BUDGET  DATA: 
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12.  BUDGET  ACTIVITY: 

RESEARCH         £J      ADMINISTRATION       £J 
REVIEW  &  APPROVAL  £J       TECHNICIAN  ASSISTANCE  £J 

13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGAI'JIZi.TIONS,  PROVIDING  FUNDS,  FACILITIES.  OR  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1955  or  1956:  IF  COOPERATING  UNIT  IS  WITHIN 
NIH  INDICATE  SERIAL  NO(S)   (ITEM'  1) 


lit-.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEVfflEF>.E  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHUJ  NIH) 

This  project  might  be  considered  complementary  to  the  project 
on  control  of  epilepsy  under  supervision  of  Doctor  Donald  B,  Tower. 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  195^5 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  195^: 
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1.  Neurological  Diseases  and  Blindness     2,  Ophthalmology 

INSTITUTE  LABORATORY  OR  BRANCH 
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6.  Chemical  and  Physical  Changes  in  Lenticular  Cataract  Formation 
PROJECT  TITLE 

-  Clinical  Phase , 


7.  Ralph  W.  Ryan.  M.D. 


PRINCIPAL  INVEST IGATOR(S) 


James  F.  0'Rourke>  M.D. ;  William  M,  Hart.  M.D.;  Gilbert  Iser.  M.D. ; 

OTHER  INVESTIGATORS 

and  John  J.  Culligan.  M.D. 


9.  PROJECT  DESCRIPTION; 

Previous  attempts  to  elucidate  the  pathogenesis  of  cataract 
have  been  fraught  with  the  difficulty  that  isolated  lenses  were  sub- 
jected to  chemical  or  physical  analysis  without  regard  to  changes  in 
composition  as  a  function  of  growth  and  aging.  Since  these  changes 
are  known  to  be  of  considerable  magnitude,  chance  analysis  cannot  be 
expected  to  be  fruitfial  in  establishing  a  pattern  of  chemical  derange- 
ment in  cataract.  The  clinical  approach  to  this  problem  must  be 
supplemented  by  animal  material  in  which  it  is  possible  to  obtain 
rigorous  control  of  all  variables. 

Objectives ;  To  furnish  clinical  and  biophysical  portion  of  a 
study  of  the  mechanism  of  cataract  formation  in  collaboration  with  a 
biochemical  study  (described  on  a  separate  form). 

To  attempt  identification  of  the  lenticiilar  changes  primarily 
associated  with  growth,  maturation  and  physiological  aging. 
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To  furnish  human  lenses  from  intracapsular  cataract  extraction 
and  from  autopsy  material  to  use  in  chemical  study. 

To  test  the  value  of  any  suggested  measures  for  cataract 
prevention  on  experimental  animals,  and  if  safe  and  feasible,  on  a 
clinical  basis. 

Methods  r  Maturation  and  aging  changes  in  the  lens  will  be 
studied  on  experimental  animals  of  a  wide  range  of  known  ages  from 
conception.  Biophysical  properties  will  be  recorded  and  lenses 
turned  over  to  the  Biochemical  laboratory  for  chemical  studies. 
Human  lenses  from  intracapsular  cataract  extraction  and  from  autopsies 
will  be  studied  for  correlation  with  the  animal  lenses  in  regard  both 
to  age  physical  changes  and  the  chemical  changes, 

ilnimal  experimentation  will  be  conducted  wherever  useful  to 
test  laboratory  findings  and  to  test  suggested  measures  calculated 
to  prevent  cataract  formation  or  progression. 

Patient  Material ;  Patients  referred  to  the  Clinical  Center 
for  cataract  extraction  and  ocular  specimens  obtained  at  autopsy  or 
from  radical  tumor  surgery. 

Ma.jor  Findings ;  None  to  date. 

Significance  to  Institute  Program :  Cataract  is  one  of  the 
important  causes  of  visual  loss,  especially  in  the  aged.  With  radiation 
becoming  an  increasing  hazard,  the  prevention  of  cataract  assumes  a 
tremendous  significance. 

Proposed  Course ;  The  biochemical  phase  of  this  project  may  well 
set  the  pace  for  clinical  activity.  The  biophysical  studies  of 
animal  lenses  should  be  carried  out  as  soon  as  laboratory  facilities 
permit.  Then  human  lens  material  should  be  amassed  as  the  general 
clinical  activity  of  the  Ophthalmology  Branch  permits. 

Animal  studies  may  be  set  up  as  required  by  laboratory 
developments. 

During  195^  a  number  of  cataractous  lenses  were  obtained.  These 
were  quick-frozen  and  are  being  held  until  needed  by  the  biochemical 
laboratory  for  studies. 
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11.  BUDGET  DATA: 
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12.  BUDGET  ACTIVITY; 

RESEARCH  ^£7    ADMINISTRATION        /Z/ 

REVIEW  &  APPROVAL   Z7    TECHNICIAN  ASSISTANCE  £J 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1955  OR  1956 :  IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  1). 


14-,  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH 
DONE  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY 
SERIAL  NO(S)  IF  VJITHIN  NIH). 


R.P.C.  -  U  ''d 

Dec.  195^ 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


15,NINDB-^6  (C) 
SERIAL  NO. 


16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  195^1-: 


17,  LIST  HONORS,  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  195^: 
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6,  Chemical  and  Physical  Changes  in  Lenticular  Cataract  Formation 
PROJECT  TITLE 
-  Biochemical  Phase 


7.  Robert  A.  Resnik.  Ph.D. 
PRINC IPAL  INVESTIGATOR (S ) 


OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION; 

The  lens  of  the  eye  is  composed  of  water  and  protein.   It  is 
reasonable  to  suppose  that  clouding  of  this  structure,  which  we  refer 
to  as  cataract,  is  the  result  of  changes  in  this  protein-water  system. 
It  has  been  shown  that  analogous  proteins  undergo  changes  in  optical 
properties  as  a  result  of  "denaturation"  of  the  protein  molecule. 
The  earliest  chemical  alteration  in  such  a  process  involves  the  release 
of  a  sulfhydryl  group  from  the  protein  molecule.  It  is  of  interest  that 
the  lens  contains  the  highest  concentration  of  sulfhydryl  groups  of 
any  tissue  in  the  body:.  There  are  many  means  by  which  experimental 
cataract  can  be  produced  in  the  intact  animal,  and  they  all  have  in 
common  a  loss  of  sulfhydryl  substance  from  the  lens.  Since  enzymes 
are  composed  of  proteins,  it  is  not  surprising  that  alterations  in 
oxidative  processes  accompany  the  development  of  cataract.  It  is  not 
known  if  these  effects  are  primary  or  secondary  to  the  general  change 
in  protein  structure. 

Objectives:  To  furnish  biochemical  correlation  with  the  clinical 
and  biophysical  phase  of  this  project  (described  on  separate  form). 
To  determine  the  biochemical  mechanism  of  cataract  causation, 
To  help  identify  the  lenticular  changes  associated  with  growth, 
maturation  and  physiological  aging. 


i 
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To  determine  the  mechanisms  involved  in  lenticular  opacifica- 
tion caused  by  so-called  cataracto-genic  agents  such  as  alloxan. 

Study  of  mechanism  of  lens  opacification  from  any  endogenous^ 
or  exogenous  cause  which  may  be  expected  to  increase  our  understanding 
of  the  general  process. 

Two  units  of  investigative  work  have  been  organized.  Their 
specific  objectives  are  as  stated  below: 

Unit  1.-  To  study  the  affinity  of  alloxan  for  various  inorganic 
cations. 

Unit  2.-  To  determine  whether  the  interaction  between  alloxan 
and  polypeptides  is  entirely  dependent  on  sid-fhydryl  groups. 

Methods ;  Biochemical  studies  will  be  conducted  to  determine 
the  mechanism  of  action  of  drugs  and  other  agents  known  to  produce 
experimental  cataracts.  In  this  way  it  is  hoped  that  clues  will  be 
discovered  pointing  to  the  initial  biochemical  events  leading  to  the 
development  of  lens  opacification.  The  interrelation  of  ocular 
enzyme  systems  and  lens  protein  under  the  action  of  these  cataracto- 
genic  influences  will  be  investigated  on  animal  material. 

Animal  and  human  lenses  of  known  age  will  be  examined  chemically 
to  determine  changes  which  appear  to  associate  with  growth,  maturation 
and  physiological  aging  and  also  those  associated  with  cataract 
formation. 

Agents  which  counteract  or  prevent  the  deleterious  effects  of 
cataractogenic  agents  will  be  studied  to  determine  mechanism  of 
action.  Measures  showing  any  promise  in  prevention  of  cataract 
formation  will  be  tested  in  animals  and  considered  for  possible 
clinical  tests  by  the  clinical  group. 

Methods  employed  in  the  units  of  investigation  being  carried 
out  now  inclvide  such  procedvires  as  absorption  spectrophotometry,  pH 
determination,  low  temperature  centrifugation,  and  synthetic  reactions, 

Ma.jor  Findings;  The  specific  units  investigated  thus  far  have 
revealed  the  following: 

Unit  1,-   The  formation  of  an  alloxan- iron  complex  in  alkaline 
solutions  has  been  confirmed. 

In  acidic  solutions  alloxan  will  form  blue  complex  with  iron 
provided  phosphate  is  present. 

Cobalt  and  alloxan  form  a  purple  complex  upon  the  addition  of 
base. 

Both  the  cobalt  and  iron  complexes  do  not  lend  themselves  to 
recrystallization. 

Nickel  appears  to  form  a  complex  with  alloxan  as  evidenced  by 
a  slight  shift  of  the  absorption  spectrum. 

Ammonia  does  not  interfere  with  the  formation  of  these  complexes. 

Unit  2.-  It  has  been  confirmed  that  alloxan  does  react  with 
sulfhydryl  groups  as  evidenced  by  reactions  with  reduced  glutathione 
and  thioglycolic  acid. 

The  spectrum  of  the  thioglycolic  acid-alloxan  adduct  is  shifted 
by  glycylglycylglycine  and  glycj^lglyoine  but  not  by  glycine  itself. 

There  is  no  evidence  to  confirm  th*  reports  of  spectrophoto- 
metric  evidence  for  the  interaction  between  alloxan  and  sulfhydryl 
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groups  of  denatured  bovine  serum  albumin,  denatiired  ovalbumin, 
and  native  urease. 

Significance:  Cataract  is  one  of  the  important  causes  of 
visual  loss,  especially  in  the  aged.  With  radiation  becoming  an 
increasing  hazard,  the  prevention  of  cataract  assumes  a  tremendous 
significance. 

The  significance  of  the  units  of  investigation  in  progress  may- 
be summarized  as  follows : 

Unit  1.-  The  current  observations  in  the  laboratory  seem  to 
indicate  that  alloxan  may  very  well  be  toxic  to  physiological  systems 
by  complexing  with  various  essential  co-factors. 

This  would  obviate  the  necessity  for  concluding  that  alloxan 
is  physiologically  a  toxic  agent  solely  because  of  its  affinity  for 
sulfhydryl  groups. 

Unit  2.-  The  significance  of  this  work  lies  in  the  important 
but  as  yet  incompletely  defined,  role  of  sulfhydryl  groups  in  proteins, 
Further,  while  it  was  not  our  original  intention  to  disprove  the 
evidence  in  the  literature  which  attributes  the  physiological  effects 
of  alloxan  to  reaction  with  sulfhydryl  groups,  it  appears  at  this 
point  that  there  must  be  in  part,  if  not  entirely,  another  means  by 
which  alloxan  produces  the  physiological  manifestations  that  it  does, 

Proposed  Course:  The  project  should  be  continued  as  planned 
with  whatever  modification  appears  logical  from  the  developments  ef 
the  investigation. 

In  regard  to  the  units  under  investigation,  it  is  proposed  that 
in  Unit  1  we  continue  our  current  investigation  of  alloxan-cation 
complexes.  The  chemical  behavior  of  alloxan  and  quinones  will  be 
compared  since  the  properties  of  the  complexes  of  these  two  substances 
are  similar. 

In  Unit  2  we  propose  continuation  of  the  current  efforts  to 
identify  the  reaction  product  of  the  reaction  between  glutathione 
and  alloxan.  It  is  also  our  desire  to  determine,  if  possible,  what 
the  nature  of  the  spectral  shift  is  due  to  in  the  presence  of 
glycylglycine  and  diglycylglycine , 

Progress  Report;  The  biochemical  laboratory  was  organized 
late  in  1954  and  therefore  studies  were  carried  on  for  less  than  half 
of  the  calendar  year. 

Progress  on  the  two  units  of  investigative  work  being  carried 
on  up  to  this  time  is  described  below j 

The  goal  originally  set  forth  in  this  laboratory  was  to  determine 
whether  the  physiological  effects  of  alloxan  are  entirely  dependent  on 
sulfhydryl  groups. 

The  avenues  by  which  alloxan  may  produce  diabetes  and  the  ensuing 
lenticular  opacities  are  many  indeed.  Since  alloxan  inhibits  enzyme 
systems  we  undertook  an  investigation  of  the  reaction  of  alloxan  with 
proteins  and  peptides  with,  specific  interest  in  those  proteins  and 
peptides  containing  sulfhydryl  groups. 
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Evidence  in  the  literature  that  alloxan  combines  with  sulfhydryl 
groups  of  proteins  was  not  confirmed.  No  specific  maximum  was  observed 
in  the  absorption  spectra  of  alloxan  with  proteins  containing  free 
sulfhydryl  groups.  Using  glutathione  and  thioglycolic  acid  it  was  found 
that  alloxan  does  affect  -SH  groups.  It  does  net  seem  likely,  however, 
that  alloxan  itself  combines  with  these  compounds  since  this  would 
require  the  confirguration  of  a  quinonet 

Tlie  results  obtained  thus  far  seem  to  coincide  in  principle  with 
findings  in  other  laboratories  that  suggest  some  mechanism  other  than 
combination  with  -SH  groups, 

VisGosimetric  studies  al>30  give  no  reason  to  believe  that  alloxan 
may  combine  with  proteins . 

Since  metals  are  co-factors  or  mediators  in  a  great  many 
enzymatic  systems  the  interaction  of  alloxan  with  cations  lends  itself 
to  this  problem  of  the  mechanism  of  the  action  of  alloxan  on 
physiological  systems. 

It  has  been  found  that  alloxan  forms  complexes  with  iron,  cobalt, 
and  possibly  nickel.  Alloxantin,  which  exists  only  in  the  crystalline 
state  and  forms  an  equilibrium  mixture  of  alloxan  and  dialuric  acid  in 
solution,  also  forms  a  complex  with  iron. 

Experiments  intended  to  identify  directly  or  indirectly  the 
metal  complexes  of  alloxan  are  planned.   In  addition  those  trans- 
formations of  peptides  and  polypeptides  effected  by  alloxan  will  be 
studied 0 
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12,  BUDGET  ACTIVITY: 


RESEARCH 


flf    ADMINISTRATION. 


£7 


REVIEW  &   APPROVAL  £J     TECHNICAN  ASSISTANCE  ^ 

13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  (^ 

OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1955  or  1956:  IF  COOPERATING  UNIT  IS  WITHIN 
NIH  INDICATE  SERIAL  NO(S)  (ITEM  l) 


14,  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.  (S)  IF  WITHIN  NIH) 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  195^! 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  TEAR   195^: 
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6,  The  Penetration  into  and  Distribution  of  Radioactive  Cortisone 
PROJECT  TITLE 
and  Hydrocortisone  in  the  Ocular  Tissues 


7.  Ralph  W.  Ryan.  M.D. 


PRINCIPAL  INVESTIGATOR (S) 

8.  William  M.  Hart.  M.D.;  James  B.  Wvngaarden.  M.D,  (NHl) 
OTHER  INVESTIGATORS 
Robert  A.  Resnik.  Ph.D. 


9.  PROJECT  DESCRIPTION; 

Objectives;  To  obtain  data  on  the  penetrability  of  experimental 
animal  corneas  by  cortisone  and  hydrocortisone  given  by  instillation 
in  the  conjunctival  sac  under  a  variety  of  regimens. 

To  obtain  data  on  the  distribution  of  cortisone  and  hydrocortisone 
in  the  various  ocular  structures  and  divisions  after  it  has  penetrated 
the  cornea  or  been  introduced  into  the  anterior  chamber  of  experimental 
animals. 

To  determine  whether  measurabia?  quantities  of  cortisone  or 
hydrocortisone  reach  the  choroid  and  »etina  of  experimental  animals 
from  topical  instillation  or  even  after  single  injections  into  the 
anterior  chamber. 

Methods  Employed;  Radioactive  cortisone  and  hydrocortisone 
will  be  administered  to  rabbits  by  topical  instillation  into  the 
conjunctival  sac  in  various  concentrations  and  frequencies,  some  of 
which  simulate  those  employed  in  treatment  of  clinical  patients. 
The  animals  will  be  sacrificed,  the  eyes  removed  and  dissected  for 
analysis.  Following  ashing  of  the  tissues  and  isolation  of  the  C-14 
as  carbonate,  counts  of  the  radioactivity  will  be  made  in  a  suitable 
device  for  such  measirrement , 
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SERIAL  NO. 

Similar  studies  will  be  made  on  animal  eyes  in  which  a  single 
measured  injection  of  radioactive  cortisone  or  hydrocortisone  has 
been  made  into  the  anterior  chamber  or  bulbar  conjunctiva. 

The  extent  of  testing  will  be  limited  by  scarcity  and  cost 
of  the  drugs. 

Major  Findings  in  195^;  A  portion  of  this  project  now 
completed  strongly  suggests  that  cortisone  and  hydrocortisone  penetrate 
the  cornea  and  can  be  found  in  the  corneal  tissue,  aqueous,  iris  and 
ciliary  body  in  measurable  quantities.  However,  under  conditions  of 
the  experiments,  they  did  not  reach  the  posterior  ocular  segnient  in 
measurable  quantities. 

Significance  t  Cortisone  has  proved  to  be  an  extremely  important 
drug  in  ophthalmology,  and  probably  represents  the  most  important 
addition  to  our  therapeutic  armamentarium  since  the  introduction  of 
penicillin.  It  does  not  appear  to  have  a  specific  effect  upon  disease 
process  anywhere  in  the  body,  but  exerts  its  action  by  blocking  the 
responses  of  the  tissues  to  inflammation.  The  production  of  in- 
flammatory exudates  and  residues  in  the  eye  leads  to  such  undesirable 
sequellae  as  clouding  of  the  media,  complicated  cataract,  and  secondary 
glaucoma.  Cortisone  is  capable  of  blocking  these  responses  while  the 
tissues  are  undergoing  recovery  either  in  a  spontaneous  way  or  with 
the  help  of  other  therapeutic  agents.  Locally  administered  cortisone 
is  efficacious  in  treating  disease  process  affecting  the  anterior 
segment  of  the  eye.  So  far  as  is  known  at  present  it  appears  necessary 
to  administer  the  drug  systemically  in  order  to  influence  inflammatory 
process  in  the  posterior  segment  of  the  eye.  It  is  desirable  to 
determine,  therefore,  how  much  cortisone  arrives  in  the  posterior 
segment  as  a  result  of  local  administration  and  what  effect  may  be 
produced  on  this  distribution  by  inflammation  of  the  uveal  tract. 

Proposed  Course  of  Project;  It  is  desired  to  use  the  rest  of 
our  small  supply  of  these  drugs  in  the  manner  previously  outlined. 
If  more  drugs  are  available  the  number  of  conditions  of  testing  will 
be  increased  and  systemic  injection  of  the  drug  will  be  carried  out. 
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13.   IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1955  OR  1956:   IF  COOPERATING  UNIT  IS  WITHIN 
NIH  INDICATE  SERIAL  NO(S)  (ITEM  l) 


U.   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PAR>''iLLELS  RESEiiRCH 
DONE  ELSEWHERE  IN  THE  PUBLIC  HEiiLTH  SERVICE  (WITHOUT  INTERCHANGE 
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17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
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6.  Study  of  Adenoidal-Pharyngeal-Con.iunctival  Virus  Conjunctivitia 
PROJECT  TITLE 

and  x\ssooiated  Disease 


7.  Ralph  W.  Ryan.  M.D. ;  Robert  J.  Huebner.  M.D. ;  Joseph  A.  Bell.  M.D. ; 
PRINCIPAL  INVESTIGATOR (S) 
AND  Robert  H.  Parrott.  M.D. 


^,.   James  F.  O'Rourke,  >4.D.  and  Gilbert  Iser.  M.D. 

OTHER  INVESTIGATORS 

Q.  PROJECT  DESCRIPTION; 

Objectives;  To  study  the  ociolar  findings  associated  with  the 
A.P.C.  viruses  in  humans.  These  viruses  were  first  isolated  and 
identified  by  Doctor  Robert  J.  Huebner  of  the  National  Microfciological 
Institute  in  1953  from  adenoid  tissue  taken  from  Tonsillectomy  and 
\denoidectomy  surgical  cases. 

To  study  clinical  manifestations  of  systemic  disease   -      ; 
associated  with  A.P.C,  viruses. 

To  study  the  growth  and  antigenic  characteristics  of  the 
/v. P.O.  viruses,  • 

To  study  the  epidemiology  of  the  A.P.C.  viruses. 

Methods  Employed;  This  is  a  collaborative  project  with  the 
National  Microbiological  Institute,  all  phases  of  the  disease  entity 
being  studied  c-ncurrently.  Oi^r  phase  is  primarily  to  observe  the 
ocular  manifestations  in  as  many  patients  as  can  be  seen,  to  obtain 
conjunctival  smears  and  scrapings  for  examination  and  culture,  and 
to  assist  in  gaining  information  on  other  phases,  such  as  the 
epidemiological.   Conjunctival  exudate  will  be  studied  for  presence 
and  nature  of  bacterial  organisms,  presence  and  type  of  white  blood 
cells,  presence  of  inclusion  bodies  in  epithelial  cells,  and 
presence  and  type  of  A.P.C.  virus  as  shown  by  tissue  culture. 


R  P  C  —  2 
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Ma.jor  Findings  in  1954- ;  The  association  of  the  A.P.C.  viruses 
with  human  disease  was  demonstrated  when  cultures  of  type  3  of  the 
virus  were  isolated  from  a  conjunctivitis  case  in  our  out-patient 
eye  clinic  in  February.  Other  cases  of  conjunctivitis  combined  with 
pharyngitis  and  such  systemic  manifestations  as  fever,  malaise, 
headaches,  muscle  pains  and  gastrointestinal  disturbances  were  found 
by  the  Institute  of  Microbiology  staff.  An  epidemic  of  the  disease 
occurring  in  Arlington  and  spreading  through  the  Washington  area 
gave  an  opportunity  to  study  all  the  aspects  in  some  detail.  All 
but  one  of  the  cases  of  conjunctivitis  studied  here  were  associated 
with  type  3  of  the  virus.  The  one  other  case  was  type  U;   6  types 
of  viruses  have  been  identified  so  far. 

Significance  to  Institute  Program;  The  virus  disease 
described  has  not  been  noted  to  cause  permanent  visual  impairment. 
However,  both  the  ocular  and  systemic  manifestations  have  accounted 
for  considerable  morbidity  in  both  children  and  adults  during  the 
epidemic  noted.  There  is  reason  to  believe  that  the  disease  is 
common  and  spreads  slowly  through  a  population,  only  reaching 
epidemic  proportions  when  some  favorable  avenue  of  dissemination 
such  as  a  children's  swimming  pool  facilitates  spread  of  the  virus. 

Patient  Material ;  Active  cases  of  conjunctivitis  referred  to 
us  by  physicians. 

Proposed  Course ;  To  continue  seeing  referred  cases  and 
following  the  presently  outlined  objectives  until  the  disease  is 
fully  understood  and  control  measures  developed. 

Permission  has  been  requested  to  present  a  collaborative 
report  on  the  studies  on  A.P.C.  virus  disease  before  the  annual 
meeting  of  the  Ophthalmology  Section  of  the  American  Medical 
Association  in  June.  Space  has  been  requested  for  an  exhibit  at 
the  annual  meeting  of  the  American  Academy  of  Ophthalmology  and 
Otolaryngology  in  Chicago  in  October. 


R,P.C.  -  3 
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11,  BUDGET  DATA: 
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12.  BUDGET  ACTIVITY: 

RESEARCH         £] 
REVIEW  &  APPROVAL  O 


ADMINISTRATION      [J 
TECHNICAL  ASSISTANCE  £J 


13.  IDENTITY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1955  OR  1956:  IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  l). 


Ik.   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH  (BY  SERIAL 
NO(S)  IF  WITHIN  NIH). 


The  National  Microbiolobical  Institute  has  a  program  of  study- 
integrated  with  that  of  the  Ophthalmology  Branch. 
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16,      LIST  PUBLICATIONS  OTHER  TH/iK  i^BSTRACTS  FROM  THIS  PROJECT 
DURING  C;j.ENDAR  YEAR  195/!^: 

"Mei;  Type  of  Virus  Conjunctivitis  Described",  published  in 
The  Si,ght~Sav3.ng  Reviev;.  Winter,  1954. 


17.     LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT 
DURING  GiiLENDAR  YEAR  1954-: 
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1.  Neurological  Diseases  and  Blindness    2.  Ophthalmology 

INSTITUTE  LABORATORY  OR  BRANCH 
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6,  Evaluation  of  Electroretinography  as  a  Useful  Clinical  Tool 
PROJECT  TITLE 


7.  Gilbert  Iser.  M.D. 

PRINCIPAL  INVESTIGATOR (S) 


8.  James  F.  O'Rourke.  M.D. 
OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION; 

Objectives:  The  measurement  of  electric  potentials  from  the 
retina  is  still  primarily  in  the  realm  of  basic  physiologic  investiga- 
tion. Various  types  of  electrodes  and  stimulating  and  recording 
techniques  have  been  used  primarily  in  an  attempt  to  investigate  the 
normal  electroretinogram.  Up  to  now  what  little  work  has  been  done 
on  patients  with  ocular  disease  has  shown  little  correlation  between 
pathology  and  abnormal  electroretinograms  except  in  conditions  such 
as  retinitis  pigmentosa  and  retinal  detachment. 

We  plan  to  study  elactroretinograms  in  cases  of  intra-ocular 
pathology  in  an  attempt  to  determine  if  there  are  "typical  changes 
with  specific  disease  states,  or  to  show  to  our  satisfaction  that 
with  present  methods  and  instruments  there  are  no  typical  changes 
and,  hence,  little  clinical  usefulness  in  the  procedure. 

Methods ;  The  equipment  being  assembled  for  use  includes 
(l)  a  corneal  electrode  imbedded  in  a  contact  lensj  (2)  a  photo- 
stimulator  (Grass)  to  serve  as  a  control  variable  light  source; 
and  (3)  an  eight-channel  (Grass)  electroencephalograph  machine  (made 
available  fsr  our  use  by  the  Neurolagy  Division)  to  serve  as  amplifier 
and  recorder.  This  equipment  is  to  be  standardized  at  first  on  a 
series  of  normal  patients  and  then  used  in  the  pathologic  study.  It 
is  planned  to  study  each  patient  under  conditions  of  varying  light 
adaption  and  photic  stimulat:>n. 


R.P.C.  -  2 
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Patient  MaterieO.  ;  Studies  are  to  be  carried  out  on  both 
in-  and  out-patients  exhibiting  hereditary,  inflammatory,  and  vascular 
retinopathies.  It  is  expected  that  we  will  procure  at  least  part 
of  these  patients  from  collaborative  clinics  at  Howard  University 
and  the  rest  referred  from  other  Institutes  and  private  physicians. 

Major  Findings;  The  equipment  is  now  being  assembled  pre- 
paratory to  starting  oiar  observations.  We  have  consulted  with  workers 
in  this  field  at  Walter  Reed  Army  Medical  Center  and  the  New  York 
Eye  and  Ear  Infirmary  about  their  methods  and  findings  in  an  attempt 
to  organize  our  ideas  on  procedure. 

Significance :     If  typical  changes  are  found  associated  with 
ocular  disease,  the  electroretinogram  may  become  another  diagnostic 
and  prognostic  tool  for  the  ophthalmologist  in  a  field  where  such  a 
tool  woiild  be  most  valuable.  This  would  be  of  special  importance 
in  cases  where  opacities  prevent  adequate  visualization  of  the  internal 
structures  of  the  eye,  Thid  program  will  also  fit  into  complicated 
glaucoma,  cataract  and  strabismus  studies  to  be  undertaken  by  the 
Institute. 
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12.  BUDGET  ACTIVITY: 

RESEARCH        £]       ADMINISTRATION       £j 
REVIEW  &  APPROVAL  fj     TECHNICIAN  ASSISTANCE  £J 

13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1955  or  1956:  IF  COOPERATING  UNIT .IS  WITHIN 
NIH  INDICATE  SERIAL  NO(S)  (ITEM  l) 


14..  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (  WITHOUT  INTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH) 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
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17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  lEAR  195^: 
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1.  Neurological  Diseases  and  Blindness      2.  Ophthalmology 

INSTITUTE  LABORATORY  OR  BRANCH 
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6»  Tonoggaphic  Studies  in  Glaucoma 


PROJECT  TITLE 


7.  Gilbert  Iser.  M.D. 


PRINCIPAL  INVESTIGATOR(S) 


8c  James  F.  O'Rourke,  M.pAt-JoHn  J-..  Calligan.  M.D,;  Ralph  W,  Ryan.  M.D, 
OTHER  INITESTIGATORS 


9.  PROJECT  DESCRIPTION; 

Ob.iectives ;   To  determine  the  influence  of  environmental  factors 
and  physiologic  alterations  on  results  obtained  on  tonographic 
examination  of  normal  persons « 

To  determine  these  influences  on  patients  with  various  types  of 
glaucoma. 

To  study  the  outflov  mechanism  in  fresh  cadaver  eyes  id.th  direct 
manometric  checks,  both  for  purposes  of  minimizing  enviromental  and 
physiological  influences  and  of  checking  calibration  of  the  Mueller 
tonometer. 

To  aid  in  evaluation  of  effectiveness  of  various  types  of 
glaucoma  filtration  operations  and  techniques. 

Methods  employed;   Tonographic  measurements  will  be  made  on 
fresh  cadaver  eyes  with  direct  manometer  readings  being  taken 
simultaneously  to  calibrate  the  tonometer.  Similar  studies  without 
the  manometer  can  show  the  outflow  characteristics  of  these  eyes, 

Tonographic  measurements  with  automatic  recording  will  be  per- 
formed on  normal  patients  to  determine  the  variations  associated  with 
such  physiological  changes  as  blood  pressure,  pulse  pressure,  degree  of 
hydremia,  changes  in  autonomic  activity  and  the  normal  diurnal 


R.P.C.  2  MNDB-^0  (C) 
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Similar  studies  will  be  made  on  patients  with  chronic  primary 
glaucoma.  Narrow  angle  glaucoma  cases  will  be  checked  during  remission 
to  see  if  their  findings  differ  from  the  previsusly  studied  normals. 
Secondary  glaucoma  cases  will  also  be  studied.  Glaucoma  surgical  cases 
will  be  studied  before  and  after  surgery  to  determine  relative  effects 
of  different  types  of  filtration  operations. 

Patient  Material;  Normal  patients  will  be  obtained  from  other 
institute  referrals  and  from  our  own  cases  in  for  other  types  of  studies. 

Glaucoma  patients  will  be  obtained  from  institute  referrals  to 
some  extent,  but  primarily  from  a  collaborative  glaucoma  clinic  now  in 
progress  at  Freedmen's  Hospital  of  Howard  University* 

Ma.ior  Findings  in  19 5^;   The  equipment  for  this  study  is  not  yet 
complete.  However  a  few  patients  with  questionable  diagnosis  of  chronic 
primary  glaucoma  were  checked  with  the  Mueller  tonometer  by  hand 
recording.  This  resulted  in  clarifying  some  doubtful  glaucoma  diagnoses, 
some  being  verified  and  others  disproven. 

Significance  to  Institute  Program;  Glaucoma  is  a  disease  which 
is  characterized  by  an  abnormally  high  pressure  inside  the  eye.   The 
effect  of  this  abnormal  pressure  is  to  diminish  the  flow  of  blood  to  the 
eye  so  that  the  cells  of  the  retina  die  from  lack  of  oxygen  and  nutrition. 
It  is  thought  that  this  anomaly  is  due  to  a  blockade  of  the  normal  fluid 
traffic  within  the  eye  -  specifically  an  interference  with  the  rate  at 
which  fluid  leaves  the  eye.  By  placing  an  instrument  on  the  surface  of 
the  eye  it  is  possible  to  obtain  an  indirect  measure  of  the  pressure 
within  the  eye  and  such  an  instrument  is  now  in  routine  clinical  usage* 
More  recently  studies  have  been  conducted  in  which  the  instiniment  is  held 
on  the  eye  for  a  period  of  several  minutes  so  as  to  determine  the  rate  at 
which  the  pressure  may  drop  in  response  to  an  outside  force.   The  rate 
at  which  the  pressure  drops  is  thus  a  measure  of  the  facility  with  which 
fluid  is  able  to  escape  from  the  eye.  It  has  been  found  that  the  exit 
of  fluid  is  impeded  in  the  glaucomatous  eye  as  compared  to  the  normal 
eye.  This  technique  has  obvious  possibilities  as  a  tool  in  the  diagnosis 
of  doubtful  cases  of  glaucoma  and  as  a  means  of  prognosis  in  determining 
the  response  to  medical  treatment. 

Proposed  Course  of  Pro.ject;  To  continue  present  plans  as 
described  but  at  a  rate  which  will  permit  other  projects  to  be  carried 
on  simultaneously. 
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12.  BUDGET  ACTIVITY: 

RESEARCH  £7    ADMINISTRATION         IJ 

REVIEW  &  APPROVAL  £2         TECHNICIAN  ASSISTANCE  £y 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1955  OR  1956 :  IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERIAL  NO.(S)  (ITEM  1). 


14.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS ,  OR  PARALLELS  RESEARCH 
DONE  ELSEi^^HERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY 
SERIAL  NO.(S)  IF  WITHIN  NIH). 
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15.  NINDB-50  (C) 
SERIAL  NO. 


16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  19 5^: 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  195^1-: 


R.P.C.  -1 
Dec.  195^^ 
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1.  Neurological  Diseases  and  Blindness     2#  Ophthalmology 

INSTITUTE  LABORATORY  OR  BRANCH 


li-. 6.NINDB-51(C) 

SECTION  LOCATION  (IF  OTHER  THAN  BETHESDA)   SERIAL  NO. 


6.  Evaluation  of  Certain  Techniques  in  the  Diagnosis  and  Management  of 
PROJECT  TITLE 
Muscular  Anomalies  of  the  Eye 


7.  Gilbert  Iser.  M,D. 

PRINCIPAL  INVESTIGATOR(S) 


8.  James  F.  O'Rourke.  M.D. ;  John  J.  Culligan,  M.D.;  Ralph  W.  Ryan^  M,D.; 
OTHER  INVESTIGATORS 
and  Nancy  L.  Roberts,  Orthoptic  Technician. 


9.  PROJECT  DESCRIPTION; 

Objectives ;  To  obtain  comparative  data  on  results  obtained 
from  two  present  methods  of  management  of  strabismus  cases; 

(a)  Cycloplegic  correction  of  refractive  defects, 
occlusion  of  dominant  eye,  and  surgical  intervention  where 
indicated,  and 

(b)  The  measures  stated  in  (a),  together  with 
standard  orthoptic  diagnostic  and  training  measures  at  times  and 
for  such  periods  as  are  indicated  in  the  case. 

To  obtain  data  by  electromyography  on  the  effects  of  ocular 
muscle  anomalies  on  reciprocal  innervation,  muscle  tonus  and  other 
characteristics  of  muscle  action. 

To  evaluate  the  usefulness  of  electroretinography  in  diagnosis 
of  amblyopia  of  disuse  and  anomalous  retinal  correspondence. 

To  determine  the  usefulness  of  a  commercial  "screening  device," 
the  Orthorator  in  diagnostic  evaluation  of  strabismus  patients,  both 
children  and  adults. 

Methods  employed;  Patients  with  ocular  muscle  anomalies  will  be 
divided  into  two  groups  by  a  method  of  chance  selection.  One  group 
will  be  managed  by  an  old  conventional  method  involving  cycloplegic 
correction  of  refractive  errors,  occlusion  of  the  dominant  eye,  and 


jjec.  1V54  SERIAL  NO. 


surgical  intervention  where  any  of  these  measures  are  indicated. 
The  other  group  will  have,  in  addition,  the  use  of  various  standard 
orthoptic  measures  whenever  and  for  periods  considered  to  be  indicated. 

Selected  patients  will  be  subjected  to  extraocular  muscle 
electromyography  to  determine  any  variations  from  normal  recordings. 

Others  with  amblyopia  of  disuse  or  anomalous  retinal 
correspondence  will  be  tested  by  electroretinographic  techniques  for 
variations  from  normal  tracings. 

The  Bausch  and  Lomb  Orthorator  will  be  used  to  check  all 
strabismus  patients  able  to  cooperate  with  such  diagnostic  testing. 
Rechecks  will  be  made  during  and  after  significant  treatment  of  the 
muscular  anomaly  to  indicate  the  usefulness  of  this  instrument  in 
diagnosis  and  follow-up  of  strabismus  cases. 

Patient  Material ;  Both  childhood  and  adult  patients  with 
anomalies  of  the  extraocular  muscles  will  be  accepted  by  physician 
referral.  Part  of  the  cases  will  be  obtained  from  a  collaborative 
strabismus  clinic  now  established  at  Freedmen's  Hospital  of  Howard 
University, 

Ma.icr  Findings  in  195^^;  No  significant  findings  have  been  made. 
We  have  set  up  a  collaborative  clinic  as  mentioned,  employed  an 
orthoptic  technician,  and  done  a  large  portion  of  the  preliminary 
organizational  work,  A  few  patients  have  been  accepted  and  are  under 
management , 

Significance  to  the  Institute  Program;  Strabismus  or  "crossed 
eyes"  is  due  to  a  variety  of  causes.  Once  the  anomaly  has  become 
established  with  reinforcement  of  abnormal  reflex  patterns  it  becomes 
difficult  to  restore  the  eyes  to  their  normal  position  and  at  the  same 
time  achieve  normal  development  of  binocular  vision.  Correction 
of  abnormal  deviation  of  the  visual  axes  may  be  achieved  by  surgery, 
but  this  technique  does  not  assure  a  functional  result  in  terms  of 
normal  binocular  vision.  We  may  judge  that  this  is  so  because  the 
fundamental  difficulty  underlying  strabismus  lies  in  the  nervous 
control  of  the  eye  muscles  and  since  it  is  impossible  to  operate  on 
reflexes  it  becomes  necessary  to  perform  our  mechanical  procedures  on 
the  muscles.  It  is  thus  apparent  that  the  surgical  treatment  of 
strabismus  can  accomplish  no  more  than  the  restoration  of  normal 
alignment  of  the  visual  axes,  which  places  the  eyes  in  a  favorable 
position  for  normal  reflexes  to  develop  if  they  are  going  to  do  so. 
Surgical  intervention  is  but  an  incident  in  the  long-term  treatment  of 
strabismus.  Attention  must  be  paid  to  encouraging  the  development  of 
normal  reflex  patterns  before  and  after  the  surgical  procedure  in  order 
to  achieve  more  than  a  cosmetic  re-allgnment  of  the  visual  axes. 

More  should  be  knovm  of  the  mechanism  of  strabismus.  Such 
relatively  new  techniques  as  electromyography  and  electroretinography 
should  be  employed  to  see  if  they  can  add  more  to  this  fund  of 
knowledge , 


R.P.C.  -3 
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The  value  of  screening  devices  which  now  include  chiefly  the 
Bausch  and  Lomb  Orthorator,  the  American  Optical  Company  Sight 
Screener,  and  the  Keystone  View  Company  Telebinocular  needs  further 
investigation.  These  instruments  may  be  found  to  have  value  in  the 
ophthalmologist's  office  as  a  time  saver,  or  in  schools  for 
strabismus  case-finding. 


Proposed  Course  ;  As  planned. 


R.P.C._i+ 
Dec.  19 ^^ 
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11.  BUDGET  DATA 


ESTIMzlTED 
EXPENDITURES 

BUDGETED  POSITIONS 

MAN  YEARS 

PATIENI 
DAYS 

PROF  1  OTHER 

TOTAL 

PROF 

OTHER 

TOTAL 

FY  1955 

$17,500   {  4      1 

5 

1.5 

OA 

1.9 

FY  1956 

$18,600   1  i^    1  1 

-  5 

V^^ 

0>' 

1.9 

12,  BUDGET  ACTIVITY: 

RESEARCH        £J       ADMINISTRATION      [J 
REVIEW  &  APPROV/iL  /Z/   TECHNICIAN  .iSSISTANCE  £J 


13.   IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HE/iLTH  SERVICE,  OR 
OTHER  ORG.1NIZATI0NS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1955  or  1956:  IF  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERI^^i  NO(S)  (ITEM  l) 


H.«   IF  THIS  PROJECT  RESEMBLES,  COMPLEI'iEMTS ,  OR  P/Jl/JLLELS  RESE."JICH 
DONE  FXSEVrrlERE  IN  THE  PUBLIC  HE/iTH  SERVICE  (WITHOUT  INTERCH.'iNGE 
OF  PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEiJlCH:  (BY 
SERI/iL  NO.(S)  IF  WITHIN  NIH) 


R.P.C,-5 
Dec.  1954 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


15.NI}IDB-^1_XC) 
S'jiRlAL  KO. 


16.  LIST  PL^SLICATlOiJS  OTHER  THAll  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1954-: 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1954-: 


R.P.C.  -  1 
December  195^ 
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1,  Neurological  Diseases  &  Blindness   2.  Ophthalmology  Branch 
INSTITUTE  LABORATORY  OR  BR^'iNCH 


3.  k.   ^ '5.NIMDB-52(C) 

SECTION  LOCATION  (IF  OTHER  TIIi'iN  BETHESDA)     SERIAL  NO. 


6.  Detection  of  Ocular  Tumor  by  Isotope  Methods. 
PROJECT  TITLE 


7.  James  F.  O'Rourke,  M.  D. 
PRINCIPAL  INVESTIGATOR(S) 


8.  Frederick  W.  Sperling.  Ph.D.  (NIAMD) 


OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION 

Objectives.   Tumors  of  the  globe,  adnexa  and  orbit  command  atten- 
tion as  the  processes  of  this  region  most  likely  to  endanger  life.   The 
high  malignancy  and  rate  of  recurrence  of  many  tumor  types  demonstrates 
the  need  for  early  diagnosis.  It  is  our  purpose  in  this  project  to  eval- 
uate some  of  the  currently  available  isotope  detection  methods  as  they 
apply  to  the  field  of  ocular  tumors. 

Meiiiods  Spiplpyeji.   Two  isotope  study  methods  are  contemplated. 

1.  The  in  vivo  study  of  tumor  patients  will  take  the  renin  of 
direct  scintillation  counting  v/ith  a  suitable  ocular  counting  probe 
(Anton  #225) ,  using  adequate  exposures  2k   hours  following  the  intraven- 
ous injection  of  P-32, 

2.  Electron  track  autoradiography  of  biopsied  tissue  specimen  to 
demonstrate  any  increased  isotope  uptake  by  microphotographic  techniques 
is  to  be  undertaken.   This  i/ill  follow  methods  developed  by  Frederick 
Sperling,  Ph.D. ,  who  will  collaborate  in  this  segment.  It  is  anticipated 
that  biopsy  material  plus  aspiration  of  subretinal  fluid  will  provide 
suitable  tissue  for  this  aspect  of  the  project. 


R.P.C.  -  2  
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SERIAL  NO. 

Patient  Material.   Patients  in  the  following  categories  apt  to 
conceal  or  simulate  a  malignancy  are  to  be  screened  as  out-patients : 

1.  Retinal  detachment,  solid  or  serous,  without 

tear. 

2.  Unilateral  exophthalmos  without  endocrine 

history. 
3-  Progressive  and  non-responsive  lesions  of 

lids  and  lacrimal  apparatus. 
i|-.  Cysts  and  tumors  of  the  iris. 
5-  Blind  pthisical  eyes,  etiology  unknown. 
6.  Infants  suspected  of  retinnblastoma* 

Ma.ior  Findings.  New  project  as  of  November,  195^ • 

Significance  to  Program  of  Institute.  Such  a  study  will  permit 
the  Ophthalmology  Branch  to  make  its  contribution  toward  the  diagnosis 
and  treatment  of  malignant  diseases  within  its  area  of  study  and  to 
evaluate  methods  employed  elsewhere  to  this  end. 

Proposed  Course  of  Project.   It  is  anticipated  that  acceptance  of 
patients  for  screening  will  begin  within  four  months.  Collaboration  with 
Dr.  Sperling  of  NIAMD  has  been  arranged.   It  is  anticipated  that  such 
pathological  specimens  resulting  from  biopsy  or  enucleation  procedures 
may  provide  material  for  extension  of  ocular  pathology  studies  in  the 
Ophthalmology  Branch  which  are  at  present  non-existent. 


R.f.C.  -  3 
Decennber  195^ 
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10.  NINDB-52  (C) 
SERIAL  NO. 


11.  BUDGET  DATA: 


ESTBI^TED 
EXPENDITURES 

BUDGETED  POSITIONS 

MkN  YEARS 

PATIENT 

PROF  OTHER 

TOTi^L 

PROF 

OTHER 

TOTAL 

DAYS 

FY  1955 

$7,'^00 

1     1 

2 

OA 

OA 

0.3 

FY  1956    / 

$8,000 

'^ 

1 

2 

O.k 

OA 

0.8 

12.  BUDGET  ACTIVITY: 

RESEARCH         £J 
REVIE'/T  &  APPROVAL  £j 


ADMINISTRATION      £J 
TECHNICJiL.  ASSISTANCE  £j 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PRO- 
JECT IN  EITHER  1955  OR  I956:   IF  COOPERi^TING  UNIT  IS  WITHIN  NIH  INDI- 
CATE SERIAL  NO(S)  (ITEM  1) 


Ik.    IF  TlilS  PROJECT  RESEl-BLES,  COiyiPLEl^IENTS ,  OR  PARALLELS  RESEARCH  DONE 

ELSEl^rHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSON- 
NEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL  NO(S) 
IF  WITHIN  NIH) 


R.P.C.  -  I4. 
December  195^ 
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15.  KIMDB-62  (C) 
SERIAL  W. 


16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTR/iCTS  FROM  THIS  PROJECT  DURING  CAL- 
ENDAR IEaR  1954: 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1954: 


R.P.C.  -  1 
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1.  Neurological  Diseases  &  Blindness  2.  Ophthalmology  Branch 

INSTITUTE  LABORATORY  OR  BRANCH 

3.  k.   q.NINDB-^3(C) 

SECTION  LOCATION  (IF  OTHER       SERIAL  NO 

THAN  BETHESDA) 


6.  The  Influence  of  Nutritional  and  Protein  Factors  on  Prognosis  in 
PROJECT  TITLE 

Keratoplasty 

7.  James  F.  O'Rourke.  M.  D. 

PRINCIPAL  INVESTIGATOR(S) 


OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION 

Objectives,   This  project,  designed  for  activation  in  the  latter 
half  of  1955,  will  undertake  s   pilot  study  of  the  problems  inferred  in  the 
title  above,  until  such  time  as  indicated  expansion.   The  many  queries 
addressed  to  the  Ophthalmology  Branch  of  the  Institute  (NIlMDB)  on  the  sub- 
ject of  corneal  opacities  have  in  part  motivated  the  decision  to  accept  a 
few  such  patients  for  study  in  the  hope  that  the  feasibility  of  a  more  am- 
bitious program  may  be  gauged.   It  will  be  the  general  aim  of  this  study 
to  improve  all  aspects  of  protein  balance  and  nutrition  before  and  after 
corneal  surgery.   The  recent  work  of  Dr.  Stockerat  Duke  University  has 
served  to  re-emphasize  the  role  of  the  endothelial  cell  layer  in  the  causa- 
tion of  many  opacity  types ,  and  further,  the  importance  of  endothelial  in- 
tegrity in  donor  and  recipient  eyes,  if  surgery  is  to  succeed.   It  is 
reasonable  to  assume  that  nutritional  factors  may  serve  a  major  function 
in  maintaining  this  single  cell  layer  intact.  There  can  be  no  doubt  that 
attention  to  subclinical  nutritional  and  vitamin  deficiencies  must  be  more 
thorough  than  would  obtain  in  siirgery  in  other  body  areas.  The  study  is 
undertaken  to  improve  the  prognosis  following  surgery  on  certain  opacity 
types . 

Methods  Employed.  1.  Patients  to  be  screened  for  suitability  by 
questionnaire  to  referring  physicians  and  by  out-patient  visits. 
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2.  Nutritional  studies  for  subclinical  deficien- 
cies of  blood  factors,  detectable  vitamin  levels  when  available,  liver 
function  and  corneal  healing  power. 

3.  Repeated  slit  lamp  examinations  to  determine 
status  of  endothelial  cell  layer. 

k.   Admission  of  suitable  patients  for  preopera- 
tive build-up  with  special  attention  to  factors  in  number  2. 

5.  Donor  material  to  be  sought  from  district  area 
service  hospitals  from  donor  eyes  less  than  ^0  years  of  age,  whenever  pos- 
sible. 

Patient  Material.  Sample  patients  will  initially  be  drawn  from  a 
group  of  endothelial  dystrophies  and  Gruenow's  familial  dystrophy  types. 

Ma.lor  Findings.  New  project. 

Significance  to  Program  of  Institute.  Assistance  of  collaborating 
and  consulting  Institutes  make  possible  the  detection  of  subclinical  de- 
ficiencies to  degree  not  seen  in  most  other  areas.  As  mentioned,  the 
frequent  inquiries  in  relation  to  corneal  disease  seem  to  indicate  the 
need  for  such  a  pilot  study.  We  may  then  determine  the  advisability  of 
accepting  patients  with  corneal  disease  not  admitted  for  treatment  else- 
where because  of  poor  prognosis  or  previous  poor  operative  results. 

Proposed  Course  of  Pro.ject.  Should  the  initial  trial  indicate  need 
for  expansion,  such  will  be  done  within  limits  of  professional  staff. 


R.P.C.    -   3 
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10.   NINDB-53    (C) 
SERIi^  NO. 


11.   BUDGET  DATA: 


ESTBIATED 
EXPENDITURES 

BUDGE^ 
PROF 

rED  POSITIONS 
OTHER  TOTAL 

PROF 

J  tears;     PATIENT 
OTHER  j TOTAL  DAYS 

FI  1955 

$7,i|-00 

1 

1 

2 

OA 

1 
OA           0.8 

FI  1956 

1      ' 
$8,000    !  1   I   1 

2 

OA 

1 
0.^   1   0.8 

12.   BUDGET  AGTIVITI: 


RSSE.<iRCH  iS7 

REVIEW  &  APPROVAL  £J 


ADMINISTRATION  i_/ 

TECHNICAL  ASSISTiiNCE  £j 


13.    IDENTIFY  ANY  COOPERATING  UNITS  OF  THE 'PUBLIC  HEALTH  SERVICE,    OR  OTHER 
ORGMNlIZiiTIONS,   PROVIDING  FUNDS,    Fj^CILITIES,    OR  PERSONNEL  FOR  THIS  PRO- 
JECT  IN  EITHER  1955  OR  1956:      IF  COOPERiiTING  UNIT  IS  WITHIN  NIH  INDI- 
CATE SERIAL  NO(S)      (ITEM  1) 


Ik.    IF  THIS  PROJECT  RESEMBLES,    C014PLEt£ENTS ,    OR  PAR^'iLIELS  RESE.rt.RCH  DONE 

ELSEVfflERE   IN  Tlffi  PUBLIC  HEiXTH  SERVICE   (WITHOUT  INTERCm^GE  OF  PERSON- 
NEL,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY  SERIAL  NO(S) 
IF  ■l^rITHIN  NIH) 


December  195^ 
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15.  NINDB-53  (C) 
SERIitL  NO. 


16,  LIST  PUBLICATIONS  OTHER  THAN  ABSTR.'iCTS  FROM  THIS  PROJECT  DURING  CAL- 
ENDAR YEAR  195-^: 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONl'JEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  195-' J.; 


Analysis  of  NIH  Program  Activities 
Project  Description  Sheet 

1. Neurological  Diseases  and  Blindness  2 . Ophthalmology 


INSTITUTE  LABORATORY  OR  BRANCH 

3 4 5.iS£L 

SECTION  LOCATION  (IF  OTHER  THAN  BETHESDA)  SERIAL  NO, 


6 .Evaluation  of  Newer  Steroids  in  the  Treatment  of  Experimental  and_ 

Clinical  Uveitis. 

PROJECT  TITLE 

7 .  James  F.  O'Rourke.  M.D, 

PRINCIPilL  INVESTIGATOR 

8 . Ralph  W,  Ryan.  M.D. .  and  Gilbert  Iser.  M.D. 

OTHER  INVESTIGATORS 

9. PROJECT  DESCRIPTION: 

Objectives;  Newer  steroid  principles  at  present  under  in- 
vestigation in  N.I, A. M.D.  have  not  as  yet  been  evaluated  in  regard 
to  their  effects  on  ocular  inflammation.  A  comparison  of  the  effects 
of  the  most  promising  of  this  new  group  (metacortin  )  with  presently 
available  steroids  (cortisone  and  hydrocortisone)  is  desirable, 
therefore.  It  will  be  our  purpose  to  demonstrate  the  presence  or 
absence  of  increased  therapeutic  effects  of  this  newer  principle 
both  in  the  treatment  of  experimental  uveitis  and  on  selected 
clinical  patients. 

Methods  Employed;  1.  Induction  of  a  reproducible  graniilo- 
matous  type  uveitis  by  the  intravitreal  injection  of  horse  serum  in 
previously  sensitized  rabbits,  2,  Estimation  of  the  relative  block- 
ing effect  of  the  three  steroids  by  the  institution  of  treatments 
4,8  hours  prior  to  shock  dose  injection  into  all  eyes,  Grading  of 
lesions  to  be  based  on  severity  and  duration  of  chemosis,  precipi- 
tates and  aqueous  flare  in  treated  and  control  animals,  3,  Rep&tition 
of  lesion  induction  above  on  a  series  of  rabbits  with  treatment  by 
intramuscular  injections  to  continue  one  week  longer.  Enucleation 
of  animals  from  each  group  plus  control  group  on  the  3rd,  5th,  7th 
and  10th  day.  Histopathologic  studies  for  differences  in  degree  of 
cellular  response  will  be  made. 

Patient  I^terial:  Clinical  trials  of  the  new  steroid  princi- 
ple metacortin  will  be  at  first  limited  to  topical  application  in 
patients  with  anterior  nongranxilomatous  uveitis.  Such  patients  will 
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be  screened  as  out-patients  for  suitability  and  those  selected 
will  be  given  a  ^8  to  72  hour  trial  of  the  newer  drug.  Should  no 
response  follow,  treatment  will  revert  to  standard  methods  with 
older  steroids  plus  routine  uveitis  care.  Drs,  Ralph  W,  Ryan  and 
Gilbert  Iser  will  conduct  this  segment  of  the  project,  Basic 
uveitis  work-up  will  include  those  studies  that  obtained  in  the 
toxoplasmosis  project  recently  reported.  Essentially,  these  in- 
clude X-ray,  blood  studies  and  skin  tests, 

Ma.ior  findings}  The  only  previous  trials  with  metacortin 
have  occurred  in  N,I,A,M.L,  in  the  treatment  of  rheumatoid  arthritis. 
It  is  reported  that  increased  therapeutic  effects  with  fewer  undesir- 
able side  effects  permit  the  opinion  that  the  drug  shows  promise.  No 
previous  studies  on  ocular  inflammation  are  recorded* 

Significance  to  Institute  Program t  Collaboration  with  Dr» 
Ifeurice  Pechet  of  N.I.A,M,D,  will  permit  evaluation  of  the  steroid 
effects  on  ocular  tissue  inflammation  and  thus  help  to  complete 
the  evaluation  of  its  effect  on  hypersensitivity  response  in  general. 

Proposed  Course t  Should  the  drug  show  promise,  further 
studies  of  its  ocular  penetrability  are  contemplated.  Initial 
arrangements  for  this  estimation  have  been  completed <, 
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REVIEW  &  APPROVAL  £J 


ADMINISTRATION        £J 
TECHNICAL  ASSISTANCE  fj 


13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PRO- 
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CATE SERIAL  NO(S)  (ITEM  1) 


Ih.   IF  THIS  PROJECT  RESEMBLES,  COFjPLEMENTS ,  OR  PARALLELS  RESEARCH  DONE 
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1,  Neurological  Diseases  and  Blindness    2.  Ophthalmology 

INSTITUTE  LABORATORY  OR  BRANCH 

NINDE 

3.  i^. 5.  33  M 

SECTION  LOCATION  (IF  OTHER  THAN  BETHESDA)   SERIAL  NO, 


6.  Transmission  and  Scattering  of  Light  by  the  Cornea 
PROJECT  TITLE 


7.  William  M.  Hart.  M.D. 


PRINCIPAL  LNVESTIGATOR(S) 


Ralph  P.  Gumkel.  M.S.  ^Physics) 
OTHER  INl/ESTIGATORS 


9.  PROJECT  DESCRIPTION;  ..  . 

Objectives ;  To  study  effects  on  transmission  and  scattering  of 
light  by  corneal  tissue  associated  with  varying  conditions  of  pH, 
hydration,  electrolyte  balance,  molecular  aggregation  and  physical 
stress. 

To  conduct  similar  studies  on  corneas  with  opacities. 

Methods  employed;  A  specially  adapted  "light  scattering" 
microphotometer  will  be  used  to  measure  the  transmitted  component  and 
determine  the  scattering  of  rays  from  a  beam  of  light  directed  through 
the  corneal  tissue.   The  corneal  tissue  will  then  be  subjected  to  the 
varying  conditions  mentioned  under  objectives  and  similar  measurements 
recorded  on  light  scattering. 

Patient  Material;  Most  of  the  studies  will  be  carried  out  on 
animal  corneas,  but  human  corneas  obtained  from  surgical  enucleation  or 
from  autopsies  ';ill  be  examined* 

Major  Findings  in  195^;  Facilities  were  not  complete. 

Significance  to  Institute  Program;  The  cornea  and  sclera  of 
the  eye  are  both  composed  of  collagenous  fibers.   The  cornea  is  trans- 
parent and  must  remain  so  in  order  for  the  visual  process  to  function. 


R.P.C.  2 

Dec.  195^  WINDE-55  (C) 

SERIAL.  NO. 

while  the  sclera  is  opaque  and  white  in  color »   The  reason  for  this 
optical  difference  has  been  the  subject  of  much  investigation  because 
opacities  of  the  cornea  are  an  important  cause  of  blindness  and  in  the 
past  there  has  been  no  treatment  for  this  condition  except  surgical 
transplantation  of  normal  tissue.   The  physical  factors  affecting  the 
transmission  of  light  by  the  cornea  and  sclera  have  been  under 
investigation.   There  are  generally  two  schools  of  thought  accounting 
for  the  peculiar  optical  properties  of  the  cornea«  According  to  one 
of  these  the  cornea  is  able  to  maintain  its  transparency  because  its 
limiting  membranes  are  semi -permeable  in  nature  and  thus  act  to  keep  • 
down  the  water  content  of  the  cornea.  Following  damage  to  these 
membranes  the  cornea  swells  and  some  degree  of  opacity  results.   The 
second  school  of  thought  points  to  the  numerous  physical  factors  which 
are  known  to  affect  the  transmission  of  light  by  any  colloid  system, 
A  prominent  feature  of  this  physical  structvire  is  the  orderly  arrange- 
ment of  fibers  in  the  cornea  which  gives  rise  to  a  birefringent  system. 
Opacity  of  the  cornea  may  result  from  any  mechanical  disarrangement  of 
fibers  in  the  cornea  or  from  ^Itiratien  of  a  number  of  environmental 
chemical  factors  beyond  physiological  limits.  Since  it  has  been  shown 
that  hydration  does  not  materially  affect  the  transmission  of  light  by 
other  colloid  systems,  it  is  unlikely  that  this  mechanism  is  unique  in 
the  cornea. 

Proposed  Course  of  Pro.ject;   To  be  carried  out  when  facilities 
permit » 
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0.7 


o.i^ 
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FY  1956 


$11,000 


0.7       OA 
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12.  BUDGET  ACTIVITY: 

RESEARCH  £^       ADMINISTRATION       £J 

REVIEW  &  APPROVAL  £J       TECHNIClftN  ASSISTANCE  £J 

13.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SEP.VICE,  OR 
OTHER  ORGAinZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR 
THIS  PROJECT  IN  EITHER  1955  or  1956:  IF  COOPERATING  UNIT  IS  WITHIN 
NIH  IlffilCATE  SERIAL  NO(S)  (ITEM  l) 


1-^,  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEilRCH  DONE 
ELSE'yfflERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.  (S)  IF  WITHIN  NIH) 
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1.  Neurological  Diseases  and  Blindness  2.  Ophthalmology 

INSTITUTE  LABORATORY  OR  BRANCH 

3, U, 5.  NItJDB-56(C) 

SECTION  LOCATION  (IF  OTHER  THAN  BETHESDA)   SERIAL  NO. 

6.  Improvement  in  the  Design  and  Construction  of  OphthalTTiic  Instnjments 
PROJECT  TITLE 

7.  Ralph  D»  Gunkel.  M.S..  O.D. 

PRINCIPAL  INVESTIGATOR (S) 

8.  Ralph  W.  Ryan.  M.D. 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION: 

Ob.ieotives;  To  make  improvements  in  the  instnments  used 
in  ophthalmic  examination  ©r  treatment. 

Specifically;  To  design  and  construct  a  self-recording 
tangent  screen,  using  magnetic  test  objects  and  to  be  operated  without 
a  wand  or  other  distracting  influence  on  the  patient. 

To  design  and  construct  a  hemispherical  perimeter  which  is 
self-recording,  operates  with  magnetic  test  objects  without  use  of  a 
wand,  and  fulfills  the  purposes  of  both  a  perimeter  and  a  tangen'fc 
screen.  This  must  be  inexpensive  enough  to  be  used  by  practicing 
Ophthalmologists , 

To  adapt  a  non-varying,  non-flickering  light  source  to 
the  Bausch  and  Lomb  retinal  camera  for  greater  uniformity  in  pictures 
than  is  now  possible  with  the  carbon  arc  light. 

Methods  employed;  The  application  of  logic  and  inventive 
genius  to  solve  the  problems  of  improved  design  for  greater  accuracy, 
efficiency  and  reduction  of  effort  for  both  the  examiner  and  patient 
is  the  aim  of  this  project.  The  instruments  to  be  improved  are  ones 
whose  present  form  leave  much  to  be  desired.  The  instruments  will  be 
constructed  along  the  desired  lines  and  tested  in  our  own  clinics 
until  a  model  is  deemed  worthy  of  presentation  at  the  annual  meeting 
of  the  American  Academy  of  Ophthalmology,  Efforts  will  be  made  to 
evaluate  cost  of  quantity  produc-^ion  of  the  instruments  and  facilitate 
their  introduction  to  Ophthalmologists, 

Ma.ior  findings  in  19 SA;  A  good  working  model  of  a  greatly 
improved  tangent  screen  has  been  in  use  for  over  6  months  and  has 
been  well-tested  in  oiir  Clinics,  It  has  all  the  features  we  desired 
and  cuts  time  required  for  charting  a  field  to  about  one-half  that 
required  for  the  conventional  tangent  screen  with  hand  activated  test 
objects  and  pins.  Permission  has  been  requested  to  present  it  at 
the  meeting  of  the  American  Acaden^r  of  Ophthalmology  in  October,  1955. 


R.P.C,-2  N IMPS- 56  (C) 

Dec.  1954  SERIAL  NO. 


Significance  to  Instrument  Program;   The  improvement  of 
instruments  to  seve  Ophthalmologists  time  and  increase  the  accuracy  and 
efficiency  of  examination  of  patients  will  well  justify  the  expense 
incurred  in  developing  them. 

Proposed  course  of  Pro.ieet;   To  be  continued  as  planned. 
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6,  Electrographic   (EEG  and  ECcG)  study  of  temporal  lobe  epilepsy 


PROJECT 

TITLE 

7. 

C. 

Ajmone 

1  Marsan 

PRINCIPAL  INVESTIGATOR 

8. 

Maitland 

Baldwin 

OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION 


Objectives:     The  two  main  ibjectives  of  this  project  are:     a)  to 
gain  more  information  on  the  physiopathclogy  underlying  this  par- 
ticular form  of   epilepsy;     b)  to  establish  reliable   'Criteria  in 
the  electroencephalographic  diagnosis   of  this  disorder.     In  con- 
sidering the  surgical  :^reatraent  of  this  form  of  epilepsy,   the 
selection  »f  patients  becames  of  paramount  inportance  and  the  EEG 
findings  are  almost  always  those  upon  which  this  selection  is 
based.     In  recent  years  considerable  material  has  been  accumulated 
in  this  field,  yet  we  are  still  unable  to  answer  a  number  of  im- 
portant questions,   among  which: 

a)  is  the  epileptogenic  lesion  cortical  (i.e,,   susceptible  to 
surgery)  or  subcortical  (i.e.,  non-operable)?    What  are  the  EEG 
criteria  to  differentiate  the  two  forms? 

b)  Why  some  forms  of  temporal  abnormalities  can  be  activated  durirg 
sleep  while  others  are  unaffected  or  decreased? 

c)  Why  apparently  similar  clinical  seizures  have  rather  different 
electrographic  correlates? 

d)  What  are  the  relations  between  parasagittal  region  and  teirporal 
lobe? 


R  P  C  ira)  NINDB-^7   (C)   , 

ii,f.^.   -  xi,a;  SERIAL  NO. 

Methods  errployed  and  patient  material;     This  main  project  is,   therefore, 
subdivided  into  the  follevdng  sub-sections: 

A)  EEQ  diagnosis  of  tenporal  lobe  epilepsy. 

B)  Electrocorticographic  study  of  temporal  lobe  discharges. 

C)  Electrographic-clinical  correlations  of  epileptic  seizures. 

D)  Sleep  and  teriporal  lobe  epilepsy, 

E)  Electrographic  manifestations  of  sub-cortical  epileptogenic  lesion. 

F)  Clinical -pathological  correlations  in  cases  with  parasagittal  and 
tenporal  EEG  abnormalities. 

G)  Cortical  physiology  in  man  (electrocorticographic  study  of  spontan- 
eous, evoked,  and  abnormal  activity  with  particular  emphasis  on  the 
tenporal  region). 

Routine  EEG  examinations  are  carried  out  on  all  epileptic  patients  ad- 
mitted by  the  Neurosurgical  Branch,     Numerous  tracings  are  obtained  in 
various  conditions  (after  withdrawal  of  medication,   during  induced  sleep, 
during  spontaneous  ©r  Induced  seizures)  using  a  minimum  of  21  electrodes 
and  various  methods  of  localizationo     If  the  patient  is  eventually 
selected  for   surgical  treatment,   the  electrical  activity  will  be  recorded 
from  its  exposed  cortex  both  at  rest  and  following  electrical  stimulation 
of  various  cortical  -and  subcortical  structures,  before  and  after  surgical 
ablation  of  the  abnormal  tissue,     EEGs  are  then  taken  at  regular  intervals 
in  the  post-operative  period. 

Major  findings;     This  is  a  long  range  project  in  which  positive  and  useful 
results  can  only  be  obtained  with  a  large  number  of  cases  and  with  path- 
ological and  clinical  correlatiorxS,     The  clinical  evaluation  of  surgical 
treatment  of  epilepsy    requires  a  minimum  of  one  to  three  years  follew-up 
and  most  of  the  conclusions  in  regard  to  electr»encephal»graphic  criteria 
for  physiopatholegy  and  diagnosis  will  obviously  depend  upon  the  surgical 
results.     This  limitation  applies  particularly  to  the  sub-sections  A,  D, 
E,  F,  and  partly  to  sub-sections  B  and  C.     Interesting  observations  were 
however  made  (sub-sections  B  and  G)  on  the  electrical  activity  of  the 
exposed  insula  where  epileptiform  discharges  can  often  be  recorded.     The 
behavior  of  paroxysmal  abnormalities  following  cortical  undercutting,  and 
their  relation  with  electrically  induced  afterdischarge  was  also  investi- 
gated.    The  effect  of  arousal,   acoustic  stimulation  and  speech  upon  the 
spontaneous  activity  of  various  regions  of  the  tenporal  cortex  was  studied, 

Significarce  to  the  program  of  the  Institute;     The  main  program  of  the 
Neurosurgical  Branch  of  the  NINDB  concerns  the  tenporal  lobe  epilepsy. 
This  partici:ilar  research  project  of  our  Branch  is  a  primary  adjunct  to  the 
research  of  the  Neurosurgical  Branch. 

Proposed  course  of  project;     Fundamentally  unchanged. 
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11.  BUDGET  DATA: 


ESTIMATED 

BUDGETED  POSITIONS 

MAN  YEARS             PATIENT    | 
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PROF 

OTHER 

TOTAL 
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TOTAL       DAYS 
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2 

3 

5 
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0.7 
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FY  1956 

$7,725 

2 

3 

5 

0.5 
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12.  BUDGET  ACTIVITY: 


RESEARCH 


£7 


ADMINISTRATION 


/7 


REVM^  &  APPROVAL  /-/  TECHNICAL  ASSISTANCE     /7 

13.    IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR  OTHER 
CRGANIZATIOtJS,  PROVIDING  FUNDS,   FACILITIES,  OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955  or  1956:   IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO(S)   (ITEM  I) 


Branch  of  Neurological  Surgery  -  NINDB 
Section  of  Nexircpathology  -  NINDB 


lU.   IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT   INTERCHANGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),   IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO(S)  IF  WITHIN  NIH) 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
Ci-ILENDAR  YEAR  195U : 


None 


17.  LIST  HONORS  AND  AWARDS  TO  PEi.SONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  \9^h: 


None 


R.P.C.  -  1 
December  19Sh 


Analysis  of  NIH  Program  Activities 
Project  Description  Sheet 
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3.  h.   ^   5.  NINDB-58  (C) 
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6,  Thalamo-cortical  relationship 

PROJECT  TITLE 


7*  C.  Ajmone  Marsan 

PRINCIPAL  INVESTIGATOR 


OTHER  INVESTIGATORS 


9.  PROJECT  DESCRIPTION 

Objectives;  The  main  interest  of  this  study  concerns  the  mechanism 
of  the  "recruiting  response"  which  can  be  evoked  on  different  cortical 
regions  following  stimulation  of  non-specific  thalamic  nuclei.  The 
anatomical  and  physiological  evidence  provided  in  the  last  years  is 
not  sufficient  to  explain  many  of  the  features  of  this  peculiar  type 
of  response;  the  pathway  from  the  various  thalamic  nuclei  to  each 
cortical  region  are  still  under  discussion;  no  satisfactory  explana- 
tion has  been  offered  to  account  for  the  variations  in  latency  and 
amplitude  of  the  response  itself;  the  significance  of  the  subcortical 
connections  of  the  non-specific  thalamic  system  is  poorly  understood. 

Methods  enployed:  The  experiments  are  carried  out  on  cat  under  nem- 
butal anesthesia.  Electrical  stimulation  of  subcortical  structures 
is  performed  by  means  of  steel  electrodes  inserted  and  held  in  place 
by  a  stereotaxic  instrument.  The  square  pulses  of  various  duration, 
voltage  and  frequency  are  obtained  from  two  Grass  stimulators  in 
order  to  evaluate  the  inter-relation  between  two  different  structures 
stimulated  at  variable  delay,  Cortical  and  subcortical  recordings 
are  made  with  oscilloscopic  and  ink-writing  techniques  with  standard 
apparatuses  (Dumont  GRO;  Offner  EEG;  Grass  pre-amplif.) 


NBlDB-qS   (C) 
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Major  findings;     The  lack  of  histological  control  to  confirm  the 
position  of  stimulating  and  recording  electrodes  prevents  for  the 
present  moment,   any  definite  conclusion.     It  seems,  however,  that: 

a)  the  non-specific  thalamic  system  does  not  behave  as  a  whole  but 
each  nucleus  or  at  least  parts  of  the  system  itself  behave  differ- 
ently, both  from  an  anatomical  and  physiological  stan($)oint« 

b)  the  latency  of  the  cortical  response  varies  not  only  from  nucleus 
to  nucleus  but  in  the  case  of  the  .same  nucleus  as  well;  in  this  last 
case,  the  variation  shows  a  definite,  regular  pattern,  clearly  re- 
lated to  the  waxing  and  waning  phases  of  the  recruiting  response, 

c)  The  necessity  of  an  optimal  or  critical  frequency  of  stimulation 
is  confirmed;  however,  this  frequency  varies  rather  widely  from 
nucleus  to  nucleus;  single  pulses  can,  at  times  evoke  a  cortical 
response  which  has  completely  different  characteristics,  although 
the  stimulated  spot  is  the  same. 

d)  The  basal  ganglia  do  show  a  recruiting  response  similar  to  that 
obtainable  on  the  cortex  but  there  is  no  physiological  evidence  to 
suggest  that  any  part  of  this  basal  complex  is  an  inportant  link  in 
the  thalamo -cortical  pathway. 

Significance  to  the  program  of  the  Institute:     The  system  under  in- 
vestigation seems  to  be  involved  in  certain  types  of  epileptic  dis- 
orders.    A  deeper  knowledge  of  its  physiology  could  probably  throw 
some  light  on  the  complex  mechanisms  underlying  psychoparetic  mani- 
festations,  alterations  of  awareness  and  attention  commonly  found 
in  epileptics. 

Proposed  course  of  project:     a)  detailed  study  of  parameters  of 
stimiilation  for  the  recruiting  response;     b)  inter -relationship 
between  association  nuclei  of  the  thalamus  and  non-specific  system; 
c)  inter-relationship  between  cortico-cortical  responses  and  non- 
specific thalamic  responses;  d)  effect  of  conv\ilsant  drugs  upon  non- 
specific system;     e)  cortical  and  non-cortical  conponents  of  the 
non-specific  response;  f )  relations  between  limbic  system  and  non- 
specific thalamic  system. 
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12.   BUDGET  ACTIVITY: 


RESEARCH  /^         ADMINISTRATION  fj 

REVIEW  &  APPROVAL  /"/     TECHNICAL  ASSISTANCE     /~7 


13 .    IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,    FACILITIES,   OR  PERSONNEL  FCR 
THIS  PROJECT  IN  EITHER  1955  or  1956:     IF  COOPERATING  UNIT   IS  WITHIN 
NIH  INDICATE  SERIAL  NO(S)    (ITEM  1) 


None 


lU.    IF  THIS  PROJECT  RESEMBLES,  COMPLEl^NTS,   OR  P/JIALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT   INTERCHANGE  OF 
PERSONl^L,   FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:      (BY 
SERIAL  NO(S)   IF  WITHIN  NIH) 


None 
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17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT 
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1,  Neurological  Diseases  and  Blindness     2,  Electroencephalography 

INSTITUTE  LABORATORY  OR  BRANCH 


3.  h* S.  NIIviD3-59    (C) 

SECTION  LOCATIOfTiF  OTHER  THAN  BETHESDAj  SERIAL  NO. 


6.  Electroencephalographic  control  of  anti-convulsant  therapy 
PROJECT  TITLE 


7. C.  Ajmone  Marsan  and  D.   Tower 

PRINCIPAL  INVESTIGATORS 

8. 

OTHER  INVESTIGATORS 

9.  PROJECT  DESCRIPTION 

See  Serial  No.  NIMDB-16(C)  . 
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BUDGETED  POSITIONS  , 
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RESE/iRCH  /£7 

REVIEW  &  APPROVAL     /~7 


ADMINIS  BRAT  ION  fj 

TECHNICAL  ASSISTANCE  /7 


13.   IDENTIFY  AI^JY  COOPER/iTING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR 

OTHER  ORGANIZATIONS,   PROVIDH'JG  FUNDS,  FACILITIES,   OR  PERSOxNi\!EL  FOR 

THIS  PROJECT  IN  EITHER  1955  or  1956:  IF  COOPERATING  UNIT  IS  WITHIN 
NIH  INDICATE  SERIAL  NO(S)   (ITEM  I). 


Section  of  Neurochemistry  NINDB 


lii.   IF  THIS  PROJECT  RESEMBLES,   C0I4PLEMENTS,   OR  P/iP-ALLELS  RESIi'JlGH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERGIL^NGE  OF 
PiiRSONNEL,  FACILITIES  OR   FUNDS),    IDENTIFY  SUCK  RESEimCH:   (BY  SERL'lL 
NO(S)  IF  WITHIN  NIH) 


See  Serial  No.   NINDB-l6(C) 
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16.  LIST  PUBLICATIONS  OTHER  TH.'iN  ABSTRACTS  FROM  THIS  PROJECT  DUR ING 
CALENDAR  YEAR  195U: 


See  Serial  No.  NIiroE~l6(C) 


17,  LIST  HONORS  Al^TO  AW/iRDS  TO  PERSONNEL  RELATOTG  TO  THIS  PROJECfTiURING 
CALENDAR  YE.IR  1951;: 


None 
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1,  Neurological  Diseases  and  Blindness       2,  Electroencephalography 
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6,  Electrographic  study  in  cases  of  cerebral  palsy  with  seizures 


PROJECT 

TITLE 

7. 

C.  Ajmone 

1  Mars  an 

PRINCIPAL  HWESTIDATOR 

8. 

Maitland 

Baldwin 

OTHER  Hn/ESTIGATORS 


>,  PROJECT  DESCRIPTION 

Objectives i  To  establish  diagnostic  and  prognostic  criteria  in  regard 
to  the  outcome  cf  seizures  in  case  of  massive  cerebral  lesions  when 
medical  treatment  has  failed  and  the  patient  is  a  possible  candidate 
for  surgeryo 

Methods  employed  and  patient  material;  Serial  EEC  examinations  are 
carried  out  on  patients  admitted  by  the  branch  of  Neurological,  surgery. 
The  alectrograpiiic  study  is  performed  in  different  ccnditions  and  with 
various  activating  procedures.  Particular  emphasis  is  placed  on 
localizing  devices  and  in  differentiating  cortical  from  sub-cortical 
lesions.  In  cases  of  surgical  operation,  the  exposure  of  an  entire 
hemisphere  provides  unparalleled  opportunities  for  electrical  explora- 
tion of  various  cortical  areas  and  of  a  number  of  subcortical  struc- 
tures o 

Ma j or  findings ;  A  limited  number  of  patients  have  been  studied  in 
this  relatively  recent  project.  A  long  clinical  and  electrographic 
followtup  are  needed  in  order  to  assess  the  validity  of  any  offered 
interpretation. 

Significance  to  the  program  of  the  Institute;  This  project  is  an 
iir^Dortant  coitplement  to  similar  researches  for  the  coming  year  in  the 


iBOti-tC:-, 
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NBiDB-60   (C) 
R.P.G.   -  1(a)  SERIAL  NO. 

December  195ii 


section  of  Neiircpathology  and  in  the  Branch  of  Neurological  Surgery 
of  the  NINDB. 

Proposed  course  of  the  project:     Accumulate  wider  information  through 
a  larger  number  of  patients  with  a  longer  post-operative  follow-up. 
At  least  2-3  years  project  period. 
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RESEi\RGH  /x/  ADMINISTRATION 

REVIEW  &  APPROVAL      /"/        TECHNICAL  ASSETACE    fj 


13.   EENTIFY  ANY  COOPER/lTING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR  OTHER 
ORGANIZATIONS,  PROVIDING  FUNDS,    FACILITIES,   OR  PERSONNEL  FOR  THE 
PROJECT  ™  EITffiiR  1955  or  1956;     IF  COOPERATING  UNIT  IS  VJIffilN  NIH 
INDICATE  SERIAL  NO(S)   (ITEM  L) 


Branch  of  Neurolcgical  Surgery  NINDB 
Section  of  Neuropathology  NINDB 


lit.    IF  THIS  PROJECT  RESEx^LES,  COMPLEi^NTS,"  (OR  Pi\RALLELS  RSSBJJICH'DONE 
ELSEWHERE  IN  TIffi  PUBLIC  HEALTH  SERVICE   (WITHOUT  INTERCHANGE  OF 
PERSONlffiL,  FACILITIES  OR   FUITOS),    IDENTIFY  SUCH  RESE/iRCH:      (BY  SER,L\L 
NO(S)  IF  WTIilN  NIH) 
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16,  LIST  PUBLICATIONS  OTHER  TEI\N  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YE^IR  19Sh'- 


None . 


17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  19Ski 


None. 
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1 . Neurological  Diseases  &  Blindness     2 .  Epidemiology  Branch 
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3 . 4 . Roches ter.  Minnesota 5 . NIMDB-61  (C) 

SECTION         LOCATfON(lP'  OTHER  THAN  BETHE3DA   SERIAL  NO. 


Epidemiologic  Survey  of  Selected  Chronic  Neurologic  and  Neuro- 
Ophthalmologic  Disorders  in  the  United  States  and  Canada: 
1,  Rochester,  Minnesota  (Pilot  Study) 

6. ^ . 

PROJECT  TITLE 


?♦  Leonard  T,  Kurland.  M.D..  Dr.  P.H. 
PRINCIPAL  INVLSTIGATOR 


Mayo  Clinic 
•  Joseph  Berksonj  M.D,.  Division  of  Biometry  and  Medical  Statics, 
OTHLIR  INVESTIGATORS 


9 , PROJECT  DESCRIPTION 

OBJECTIVE  J-JJD  METHODS; 

This  is  the  first  (and  "pilot"  study)  in  our  effort  to  determine 
the  frequency,  geographic  distribution,  and  population  selectivity 
in  the  United  States  and  Canada  for  a  large  number  of  neurologic 
and  neuro-ophthalmologic  disorders  of  Unknown  etiology.  Tht. 
collection  and  analysis  of  such  data  are  considered  basic  to  the 
epidemiologic  approach;  such  information  has  been  utill2;ed  In 
previous  investigations  of  multiple  sclerosis  and  amyotrophic 
lateral  sclerosis. 

The  town  of  Rochester,  Minnesota  has  a  population  of  about  30 ,000, 
It  is  believed  that  almost  all  persons  in  the  community  with 
neurologic  or  neuro-ophthalmologic  disorders  requiring  medical 
care  will  be  examined  at  the  Mayo  Clinic.  The  record  system  at 
this  institution  is  believed  to  be  one  of  the  finest  for  statis- 
tical research. 

All  records  for  the  previous  ten  years  of  residents  of  Rochester, 
in  which  a  diagnosis  has  been  made  of  one  of  the  neurologic, 


R.P.C.  -  1(a)  NIKDPw6l  (C) 

December  195^  SERIAL  NO, 


neuromuscular,  or  neuro- ophthalmologic  disorders  under  consideration 
are  reviewed  and  abstracted.  Data  on  each  disorder  are  then 
analyzed  statistically. 

The  aims  of  the  study  are:  (1)  to  determine  the  feasibility  of  such 
an  approach  for  numerous  disorders  for  which  no  frequency  data  are 
available;  (2)  to  determine  which  type  of  statistical  information 
is  available  by  such  record  analysis;  and  (3)  to  estimate  the  annual 
incidence  and  the  prevalence  in  the  larger  communities  to  be  studied 
later.   The  latter  information  is  based  on  the  small  but  intensively 
studied  sample  in  Rochester  combined  with  the  extensive  (but  less 
accurate)  data  available  in  the  national  mortality  records  of  the 
United  States  and  Canada. 

MAJOR  FIHDINGS: 

The  selection  of  Rochester,  Minnesota,  for  this  pilot  study  stems 
to  have  been  a  satisfactory  choice.   The  analysis  of  the  data  in 
Rochester  is  now  under  way. 

SIGNIFICANCE  TO  Tlffi  PROGRAM  OF  TI^  INSTITUTE 

There  are  few  reliable  statistics  on  the  frequency  and  distribution 
of  most  of  the  neurologic  disorders  a  d  myopathies.   Such  information 
is  basic  to  future  epidemiologic  studies  which  would  be  expected  to 
supply  useful  baseline  data  for  comparative  studies  and  usefu}.  leads 
for  future  laboratory  and  c] inical  research. 

PROPOSED  COURSE  0¥   PROJECT; 

This  pilot  study  of  Rochester,  Minnesota  neurologic  cases  is  to  be 
followed  by  another  study  of  a  small  medical  center,  perhaps 
Burlington  (Vt.),  before  undertaking  the  first  of  the  major  surveys 
in  the  five  to  eight  larger  medical  centers  in  the  United  States 
and  Canada.  The  analysis  of  mortality  statistics  in  the  United 
States  and  Canada  is  expected  to  begin  in  1955. 
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PROF     OTiER     TOTAL 


l5x22P_ 


12. 


BUDGET  ACTIVITY: 

RESEARCH  JTJ 
REVIEVJ  &   APPROVAL 


Z7 


ADMINISTRi>TION       [ / 

TECHNICAL  ASSISTANCE 


13,. 


IDENTIPT  ANY  COOPMATING  UNITS  OF   THE  PUBLIC   HE/iLTH  SERVICE,    OR 
OTHER  ORGANIZATIONS,    PROVIDING  FUNDS,   FACIIITIE,S,    OK  PERSONNEL 
FOR  THIS  PROJECT  IN  EITHER  1955  or  1956:    IF'  COOPERATING  UNIT  IS 
WITHIN  NIH  INDICATE  SERUJ.  NO(S)    (ITEM  1) 

Mayo  Clinic,   Rochester,   Minnesota 


1^+. 


IF  THIS  PROJECT  RESEMBLES,    COMPLEMENTS,    OR  Fj^K.^ILELS  KP.SEMCH 
DONE  ELSEl'JHERE  IN  THE  PUBLIC  HEiiLTH  SERVICE   (WITHOUT   INTERCHANGE 
OF  PERSOmiEL,    FACILITIES  OR  FU1\!DS),    IDENTIFY  SUCH  RESEARCH:    (BY 
SERIAL  NO.(S)    IF  WITHIN  NIH) 
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16. 


1 1ST  PUBLICATIONS  OTHEP.  THAN  ABSTRACTS  FROM  THIS  PROJV.CT 
DURING  CALENDAR  YEAR  195^^: 

Kurland,  L.T,  and  Westlund,  K.B.  Epidemiologic  factors 
in  the  etiology  and  prognosis  of  multiple  sclerosis. 
Annals  of  the  New  York  Academy  of  Sciences,  58:  682- 
701,  July  28,  195^. 


17. 


LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RLXATTlMG  TO  THIS  PROJECT 
DURING  CAIEND/J^  YEAR  195'+: 


NONE 
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Investigation  of  Amyotrophic  Lateral  Sclerosis:  Epidemiologic, 

6 . Genetic,  Clinical,  Pathologic,  and  Therapeutic  Studies 

PROJECT  TITLE 


7 .  Leonard  T.  Kurland,  M.D..  Dr.  P.H. 


8. 


PRINCIPAL  ItNlVESTiaATOR 


Clinical  and  Therapeutic — Donald  W.  Mulder,  M.D.,  Consultant 

in  Neurology,  K&jo   Clinic 
Chairiorro  Studies ;  Lorenzo,  L.G.  Iriarte,  Medical  Assistant, 

Guam  Memorial  Hospital 
Obstetrics :  Wilson  Houston,  Cdr.  (MC)  USN,  Chief  of  Obstetrics, 

U.S.  Naval  Hospital,  Guejn 
Patholog ical  Anatomy ;  George  Sayre,  M.D.,  Section  of  Pathology, 

Mayo  Clinic 
Clinical  Pathology  on  Guam:  Scheie  Gerundo,  M.D.,  Chief  of  the 

Laboratory,  Guam  Memorial  Hospital 
Electromyography ;  Edward  Lambert,  M.D,,  Electromyographer, 

Mayo  Clinic 
Gastric  Cytology  Mayo  Clinic:  J.R.  McDonald,  M.D,,  Dtspartment  of 

Surgical  Pathology,  Mayo  Clinic  and  Cyrus  E^  Pubin,  M.D,, 

Department  of  Medicine,  University  of  Washingvcn,  Seattle 
Nutritional  Studies :  Marjorie  Grant  V/hiting ;  Department  of 

Nutriti«n,  Harvard  School  of  Public  Health 


OTHER  IIJVESTIGATOR(S) 

9.   PROJECT  DESCRIPTION 

OBJECTIVES; 

To  review  and  clarify  aspects  of  motor  neurone  disease  (amyo- 
trophic lateral  sclerosis  and  its  clinical  components  - 
progressive  muscular  atrophy  and  progressive  bulbar  palsy)  and 
determine  the  reason  for  the  unusual  prevalence  xn  the  Mariana 
Islands. 


R.P.C.  -  1(a)  I^IMP_E:i62_(Cl_ 
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METHODS  EMPLOYED; 

An  unusual  opportunity  to  investigate  the  problem  is  afforded  by 
the  extremely  high  prevalence  of  A.L.S.  among  the  Chamorros  (natives) 
of  Guam  and  the  other  Mariana  Islands  in  the  Western  Pacific, 
Unusual  or  suspicious  findings  are  studied  further  and  more  elabor- 
ately with  patients  from  other  sources,  particularly  the  Kayo  Clinic. 

1.  Clinical  description  of  patients  on  Guam  and  at  the  Kayo 
Clinic  with  an  analysis  of  the  principal  clinical  features  in  under 
way.   In  addition  to  numerous  "by-product"  investigations  described 
below,  the  effect  of  pregnancy  on  A.L.S.  and  A.L,Sr  on  pr^.:gn<■..ncy  has 
been  reviewed. 

2.  Clinical  Pathology:  Various  blood  and  spinal  fluid  biochem- 
ical and  genetic  typing  (blood  groups)  are  being  conducted  at  the 
Guam  Memorial  Hospital  (Dr.  Gerundo)to  dett^rmine  if  any  variation 
from  the  normal  can  be  noted.   Unusual  findings  recorded  by  Dr. 
Gerundo  are  then  checked  with  results  of  similar  tests  on  Kayo  Clinic 
patients. 

At  the  Mayo  Clinic  an  investigation  to  determine  if  any  abnormality 
in  gastric  cytology  by  chymotrypsin  lavage  method  is  at  present 
under  way.   (Drs.  McDonald  and  Rubin) 

Electromyographic  studies  of  patients  on  Guam  by  Dr.  Ed  Lambert  are 
now  in  progress;  an  attempt  to  determine  if  EMG  is  of  predictive 
value  among  siblings  of  patients  is  being  carried  out, 

3.  Pathological  Anatomy:  Material  collected  in  Guam  and  from 
Mayo  Clinic  patients  is  being  examined.   (Dr.  Sayre)  Particular 
interest  in  the  latter  group  is  centered  on  those  patients  with  a 
positive  family  history  of  motor  neurone  disease. 

^"*'«  Epidemiology  and  Genetics ;  Statisticsil  data  have  been  col- 
from  mortality  reports  in  the  United  States,  Canada,  and  several 
European  and  Asiatic  countries,   Morbidity  data  from  Rochester, 
Minnesota  were  also  obtained.   The  prevalence  rates  among  the 
Chamorros  and  other  population  groups  in  the  Marianas  and  surround- 
ing island  groups  were  studied.   Population  selectivity  factors  in 
these  islands  were  evaluated.   An  attempt  was  made  to  determine  the 
duration  of  the  disease  airiong  the  Chamorros  and  the  source  of  the 
disease  among  the  people.   Factors  responsible  for  the  obs.-rved 
familial  aggregation  of  cases  were  investigated.  Comparisons  of 
familial  incidence  among  patients  and  a  random  sample  "control" 
group  are  being  determined.   In  these  latter  groups  a  comparison  of 
possible  etiologic  agents  is  being  investigated. 

5.  Therapeutic  Studies :  Among  the  large  group  of  patients  on 
Guam  and  among  selected  patients  at  the  Mayo  Clinic  and  those 
obtained  through  the  Clinical  Center  several  agents  are  being  tested. 
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PATIENT  MATERIAL: 

As  explained  above,  patients  with  motor  neurone  disease  on  Guam,  at 
the  Mayo  Clinic ,  and  those  obtained  through  the  Clinical  Center  are 
included  in  this  investigation.  At  any  one  time  in  Guam  there  are, 
among  the  30»000  population,  over  125  affected  individuals;  imd  at 
the  Mayo  Clinic,  approximately  I50  new  patients  are  setn  each  year. 
Patients  are  selected  from  these  groups. 

M/\JOR  FINDINGS  DURING  THE,  CALENDAR  YEAR : 

Clinically  and  patho],ogically^  the  A.I.S,  observed  on  Guam  is  the 
same  as  that  observed  elsewhere.   It  is  at  least  100  tim.es  as  preva- 
lent among  the  Chamorros  as  among  any  other  population  group  studied. 
It  is  highly  selective  for  the  Chamorro  people  only  and  is  not  found 
among  other  populations  living  in  the  Mariana  Islands,   The  familial 
aggregation  appears  to  be  unusually  high  among  the  families  studied 
on  Guam,   To  date  no  obvious  external  etiologic  agent  has  be(„n  noted, 
Amyotrophic  lateral  slcerosis  has  bf;en  prevalent  over  100  years  on 
Guam  and  may  have  been  introduced  about  the  tim,e  of  the  conquest  of 
the  island  by  Spain  in  I7OO. 

No  unusual  clinical  laboratory  observations  have  as  yet  been  observec 
among  the  patient  group  on  Guam.  Pathological  material  obtained  fron 
patients  on  Guam  or  from  cases  of  fnmilial  A.L.S.  observed  in  the 
continental  U.S.  does  not  appear  to  be  different  from  the  apparent 
"sporadic"  form  seen  worldwide. 

Ideally,  studies  of  pedigrees  of  patients  on  Guan  would  indicate 
whether  a  genetic  factor  is  of  prime  importance,  The  destruction 
of  written  records  by  the  elements  and  by  war,  a  high  ratu  of 
illiteracy  among  older  Guamanians,  and  the  fairly  high  rate  of 
illegitimacy  in  the  native  population  have  made  it  difficult  to 
obtain  accurate  family  information. 

Although  the  fact  that  a  number  of  potentially  toxic  food  agunts 
are  ingested  by  the  poorer  native  population,  no  apparent  difference 
in  the  use  of  such  materials  has  been  found  .among  controls  and  the 
patient  population  under  study.   The  s;ame  may  be  said  for  exposure 
to  various  forms  of  stress  or  trauma  and  recognized  infectious 
agents.  A.L.S,  not  affected  b,y  pregnancy  and  v.v. 

SIGNIFICANCE  OF  THE  PROGRAK  TO  NIH : 

In  addition  to  providing  clinical  data  for  an  important  disease  of 
the  nervous  system,  the  study  illustrates  the  value  of  the  combined 
field  of  epidemiologic  and  clinical  approach. 

Clarification  of  the  etiology  of  the  disorder  would  be  expected  to 
improve  the  opportunity  for  therapeutic  success, 
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PROPOSED  COURSE  OF  PROJECT; 

All  the  above  projects  are  still  under  way.   Expansion  of  the 
Clinical,  laboratory,  and  genetic  determinations  is  contemplated. 

In  addition,  a  study  to  determine  the  relative  importance  of  external 
and  genetic  factors  in  explaining  the  high  prevalence  of  A.L^S. 
among  the  Guamanians  is  scheduled  to  begin  this  summer  among  a 
large  group  of  Guamanial  families  living  in  California. 
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U.So  Navy:   Bureau  of  Medicine  and  Surgery,  U.S.  Naval  Hospital 

on  Guam 

Goverment  of  Guam:  Department  of  Medical  Services 

Mayo  Clinic 
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DONE  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE 
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9,  PROJECT  DESCRIPTION 

Project;  Correlation  of  clinical  and  pathologic  findings  in  a  large 
number  of  cases  of  cerebral  palsy* 

Objectives ;  To  provide  clues  t©  the  etiology  of  the  various  forms  of 
cerebral  palsy  which  can  be  obtained  only  by  a  large,  collaborative 
appraach  to  the  study  of  this  complex  disease  <> 

Methods  Empleyed;  In  cases  of  cer^jbral  palsy  detailed  reports  are 
sbtained  of  prenatal  history,  birth  and  necnatal  progress,  clinical 
history  and  findings  from  birth  until  death,  cause  and  method  ef  death 
and  full  autopsy  protocol.  The  brain  and  spinal  cord  are  remrved, 
fixed,  and  sectioned  for  clinicopathologic  analyses* 
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Admissions :  Adult  males 

Adult  females 
Children 


No. 

k 
2 

2 


Average  Stay 
Days 

196 

310 

k9 


Major  findings  t  New  project,  no  results  to  date. 


Significance  to  NEUROLOGY  Research;  It  is  generally  recognized  that  no 
broad  research  attack  can  be  made  on  the  problem  of  cerebral  palsy  in 
infants  and  children  until  a  systematic  analysis  is  made  of  the  clinical 
and  pathclogical  correlates  of  the  variety  of  conditions  which  are  mani- 
fest in  cerebral  palsy.  Precise  classification  is  an  essential  pre- 
requisite to  comprehensive  etiological  studies.  Determination  of  the 
etiology  in  turn  is  prerequisite  to  prevention  and  treatment  of  disease. 

Proposed  co^jrse  of  project;  This  is  a  long  term,  longitudinal  study  of 
cases  of  cerebral  palsy  requiring  a  significantly  large  number  of  cases. 
In  addition  to  those  cases  obtained  from  local  hospitals,  it  is  antici- 
pated that  a  number  of  other  hospitals  and  institutions  will  provide 
additional  material  through  the  Research  Grants  Program.  This  collabora- 
tive effort  is  essential  because  an  adequate  number  of  cases  c®uld  not  be 
obtained  in  any  other  way. 

In  addition,  a  stuc^  now  underway  on  physiological  and  anatomical  mechanisms 
which  form  the  substrata  of  choreoathetosis,  a  form  of  cerebral  palsy  in 
which  uncontrollable  and  incapacitating  abnormal  movements  predominate, 
will  be  incorporated.  An  attempt  will  be  made  to  develop  surgical  pro- 
cedures for  symptomatic  relief  for  such  cases. 
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h          3.7   7.7    ^^^ 
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RESEARCH     /x7  ADMINISTRATION     /T 

REVIEW  &  APj-ROVAL  /V       TECHNICAL  ASSISTANCE  fj 

13.  IDENTIFY  MX  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER 
ORGANIZATIONS,   PROVIDING  FUNDS,  FACILITIES,    OR  PERSONNEL  FOR  THIS 
PROJECT  IN  EITHER  1955  or  1956:   IF  COOPERATING  UNIT   IS  WITHIN  NIH 
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None 


Ih.    IF  THIS  PROJECT  RESEMBLES,    COMPLEi^ENTS ,   OR  PARALLELS  RESEi\RCH  BONE 
ELSEliJHERE  IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT   INTERCH.1KGE  OF 
PERSONNEL,  FACILITIES  OR  FUNDS),    IDENTIFY  SUCH  RESEARCH:    (BY  SERIAL 
NO(S)   IF  WITHIN  NIH) 

NIKDB-L-9.  A  study  with  animals  on  the  experimental  production  of 
anomalies  similar  to  cerebral  palsy  by  means  of  asphyxia  at  birth, 
drugs  coramcnly  used  in  obstetrical  practice  and  other  methcsds. 
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